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EDITORIAL 


ITH this, the first, issue of its 100th 

volume THE MINING MAGAZINE enters 
its 50th year. By September next this journal, 
founded in 1909 “to be useful to those 
engaged in mining ’”’ will be 50 years of age. 
In the first issue it was hoped “ to win the 
support of the large number of earnest men 
engaged in one of the oasic industries of 
civilization ’’ and in this we believe we have 
succeeded. It is our intention about the 
middle of the year to celebrate our golden 
anniversary by publishing several special 
articles reviewing progress in various branches 
of the industry over the past half century. 


ARLY last month the International 
Atomic Energy Agency, a body with 
headquarters in Vienna, invited tenders from 
the United Kingdom, the United States, the 
Soviet Union, and seven other member States 
for three tons of natural uranium—the first 
time, it was stated, that the new metal had 
become the object of international bidding. 
It was understood that the uranium was 
needed by Japan—another member State— 
which requires it for the processing needed 
to fue! a research reactor. 


N the New Year Honours List it will be 

noted that Dr. R. P. Linstead, Rector 

of the Imperial College of Science and 
Technology, receives a knighthood and that 
Dr. D. W. Logan, Principal of London 
University, is also created Knight Bachelor. 
Other awards of interest are those to 
Mr. Clifford Waite, chairman and_ joint 
managing director of Consolidated Tin 
Smelters, Ltd., C.M.G., and Mr. V. T. 
Hockin, Commissioner for Mines, Tangan- 
yika, C.B.E., while the O.B.E. goes to 
Major P. L. Treed, who is Deputy Director 
of the Department of Aeronautical Research 
and Development, Vickers-Armstrongs (Air- 
craft), Ltd., and Mr. J. W. Whitaker, 
Director of the Central Mines Research 


Station, Dhanbad, Bihar, India. Mr. A. 
Greig, assistant secretary of the Geological 
Society of London, receives the M.B.E. 


EFERRING to an article recently pub- 

lished in the Quarterly Review of the 
Australian Mineral Industry ! the Minister for 
National Development, Mr. W. H. Spooner, 
suggested that as the Free World’s leading 
producer of lead, third producer of zinc, and 
a prospective important producer of copper, 
the long-term rather than the short-term 
positions of those metals was ultimately of 
major interest to Australia. In analysing 
their future position it is pointed out that 
the present world surplus capacity of lead 
and zinc production will probably continue 
for some time, certainly longer than copper 
and that in the future the more limited 
market expansion possibilities for lead would 
mean that the market for that metal would 
be highly competitive—ultimately much more 
so than for copper and zinc. 

The article referred to also outlines the 
history of past attempts to stabilize the prices 
of base metals at an international level and 
draws attention to the problems that will 
have to be faced if moves currently being 
made for international commodity arrange- 
ments are to be successful. It is stressed 
in conclusion that ‘‘ whatever long-term 
stabilization agreements may emerge in the 
future it is essential that the development 
of competitive production should not be 
inhibited and that scope be permitted for new 
low-cost production to obtain a share of the 
market as is justified by the costs of such 
production.” 


Siberian Diamonds 


As the MAGAZINE was going to press last 
month a national newspaper carried a popular 
account, received from Moscow via Kimber- 
ley, of the development of the Mir Kimberlite 
pipe in Yakutia, a discovery appraised and 
reviewed in an article published in these 


1 Dunn, J. A., Vol. 11, No. 2. 
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pages in December, 1957.1 As a result the 
MAGAZINE appeared on the B.B.C. television 
for the first time on December 13, somewhat 
to our surprise, since so much had been 
known about this for so long. The B.B.C. 
that evening exhibited a map from our issue 
of a year before. 

Reports of the 1958 prospecting season in 
Siberia are still awaited, but, as forecast in 
1957, further intensive exploration has 
apparently resulted in the discovery of 
several more pipes, the location of 40 of 
which is shown on a _ recently-published 
Russian map. The largest diamond now 
recorded weighs 54 carats. Mining activity 
is mainly concentrated at the new settlement 
of Mirnyi and a journalist’s report from there 
that diamonds are found sticking to motor 
car tyres, if presumably no more authentic 
than the tales of diamond-studded horse- 
hoofs in the days of Cecil Rhodes, at least 
tells us that the 160-mile road has been bull- 
dozed through to Port Mukhtuya on the 
River Lena. It was in June, 1955, that the 
geologist Khabardin telegraphed the first 
report of his discovery in the words Zazheg 
trubku mira— I have lit the pipe of peace.”’ 
In 1957 development was decided upon and 
mining works were begun. To overcome the 
extreme climatic conditions in a region where 
the thermometer falls to 40° C., experi- 
ments are now being conducted on methods 
of beneficiation using compressed air, to 
supplement concentration by cyclones carried 
out during the five summer months when the 
temperature is above freezing point. 

Open-cast operations were in progress this 
summer on the Udachnaya (= lucky) pipe 
nearly 300 miles further north, situated on 
the Markha river. This kimberlite is said to 
be richer in diamonds than Mir, but it is even 
less accessible and there have been reports of 
labour troubles. It is planned to complete 
development by 1965. Workings of an alluvial 
character have been begun along several river 
valleys throughout the enormous diamanti- 
ferous, province, which covers close on 
150,000 sq. miles. 

In the last “‘ honours list ’’ of the U.S.S.R. 
six of the geologists responsible for the 
discovery of these fields were awarded Lenin 
prizes. If the Russian engineers succeed in 
establishing efficient mining operations at this 
“cold pole’’ of the northern hemisphere 
they will deserve no lesser honour. 


1 Davipson, C. F. 
Yakutia.”’ 
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British Overseas Mining Association 


At the annual meeting of the British 
Overseas Mining Association held in London 
last month the main concern of the president, 
Mr. Clifford Waite, was again with taxation. 
He thought that as an Association they had 
had an appreciative welcome for the “‘ Over- 
seas Trade Corporations.’ Once the system 
was properly established, he said, it would 
allow British groups of companies with over- 
seas trade interests to receive the whole of 
its overseas income free of U.K. taxation, 
except in so far as it was distributed to 
shareholders, leaving undistributed overseas 
earnings intact and free for redeployment in 
trading operations in any overseas territory. 
It was appreciated that the O.T.C. provisions 
were but a recent addition to the United 
Kingdom tax code. From the Government’s 
point of view their administration presented 
many problems ; for when the provisions were 
introduced in 1957 they included various 
prohibitions and precautions to limit the 
extent of the experiment. The Association, 
however, would like to see the provision of 
finance for mining development overseas 
eliminated from the prohibited field so that 
the mining finance houses, if they so desired, 
could utilize the O.T.C. machinery for the 
expansion of the overseas mining industry. 

Mr. Waite had also something ‘to say 
regarding the Association’s scholarship 
scheme, launched unfortunately at a time 
when metal prices were low and many 
sections of the overseas mining industry 
facing difficulties which made it impossible 
for them to respond to the appeal. He 
suggested, however, that the subscription list 
was not likely to be closed and he hoped that 
further contributions would become available 
as and when an improvement in economic 
conditions permitted. ‘‘ Without an assured 
influx of trained engineers and geologists,”’ 
he said, ‘‘ the industry could not be sustained. 
In modern conditions, where so many indus- 
tries compete in offering educational facilities 
to young men making their choice of a career, 
I am sure that without an adequate scholar- 
ship scheme we shall not attract a sufficient 
number of candidates of the right quality to 
keep our industry fully staffed.” We are 
with him in the view that for men possessing 
such qualities the overseas mining industry 
offers high rewards. It will be recalled that 
the B.O.M.A. Educational Trust was formed 
in June last to administer the funds provided 
by the appeal and recognized by the Inland 
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Revenue as having been established for 
charitable purposes only, thus being entitled 
to recover income tax on donations made by 
way of covenant. A Scholarships Committee 
set up subsequently considered applications 
from 28 candidates and awarded seven, each 
of £300 per annum, for courses in mining 
engineering at various schools of mines. 
Applications for scholarships for courses com- 
mencing with the academic year 1959-60 are 
to be considered early in the current year. 


Nickel in Review 


In his customary review at the end of a 
year Dr. John F. Thompson, chairman of the 
International Nickel Co. of Canada, Ltd., says 
that while the consumption of nickel in recent 
months has shown improvement, and while it 
is expected that this situation will continue 
into the current year, “ the nickel industry 
is entering into a period of vigorous competi- 
tion. During the past period of nickel 
shortage, he says, “ producers of competi- 
tive materials have naturally taken advant- 
age of the fact that large quantities of nickel 
were required for defence production and 
were also put into government stockpile. As 
a result substantial inroads were made into 
traditional civilian markets for nickel. Now 
that nickel supplies are plentiful both for 
defence and civilian purposes the nickel 
industry must recapture these markets and 
create new uses for nickel-containing pro- 
ducts.”” The company is confident that 
research and sales programmes will result in 
a steady upward trend in consumption, 
“with substantial benefits to the nickel 
producers as well as to nickel consumers.” 
The productive capacity of the free world 
in 1958 reached a new high level of about 
525,000,000 Ib., while consumption in the 
same period is expected to be between 
325,000,000 Ib. and 335,000,000 Ib. against 
some 415,000,000 lb. in the previous year. 
The principal cause of the decrease, it is 
thought, was the business recession in the 
United States and Canada which coincided 
with a period of heavy stock liquidation by 
consumers. In the year Canadian production 
declined sharply, largely as a result of a 
strike which began in September at Inter- 
national Nickel’s mines and plants in Ontario, 
although before this, owing to reduced 
demand, the company had announced three 
curtailments in production which ultimately 
lowered its output to an annual rate of 
approximately 200,000,000 Ib. or about two- 


thirds of capacity. At the same time Cuban 
production was also reduced as a result of 
lower demand and the internal disorders in 
that country. 

World production capacity, already esti- 
mated at 525,000,000 lb. annually, is, said 
Dr. Thompson, expected to rise progressively 
in the next few years. In the current year, it 
is thought, it will reach about 550,000,000 Ib., 
about 600,000,000 lb. in 1960, and about 
650,000,000 lb. in 1961—that is, nearly 
double the estimated total free world con- 
sumption in 1958. “ As a result, consumers 
who had been forced for a protracted period 
to curtail their uses of nickel for civilian 
purposes can now be assured of steady, 
abundant supplies of this extremely useful 
metal in the years ahead.’’ Much of the 
estimated increase will be forthcoming from 
the Thompson mine in Manitoba, which 
project is scheduled to start operations some 
time in the latter half of 1960 at the annual 
rate of 75,000,000 lb. Inco’s production 
capacity at its operations in Ontario and 
Manitoba will then total 385,000,000 Ib. per 
year, the Manitoba project being the world’s 
second largest source of nickel. Dr. Thompson 
pointed out that the potential output in 1961 
from Canada included that of Falconbridge 
Nickel Mines and Sherritt Gordon Mines. As 
a result of expansion programmes at those 
properties their respective capacities would 
amount to 55,000,000 Ib. and 27,500,000 Ib. 
per year, while the capacity of the United 
States Government-owned plant at Nicaro, 
Cuba, would be 54,000,000 lb. annually. In 
addition the Freeport Sulphur Company had 
announced it would produce 50,000,000 Ib. of 
nickel annually from its deposits at Moa Bay, 
Cuba. At the same time the capacity of 
producers in the United States itself was 
estimated at some 20,000,000 Ib. annually, 
originating largely from the M.A. Hanna 
Company’s deposit at Riddle, Oregon, while 
the Société Le Nickel, with mines in New 
Caledonia, contemplated increasing its nickel 
output to some 50,000,000 lb. per year. In 
addition there would be a relatively small 
output of nickel in Japan, also produced from 
New Caledonia ores. It is thus apparent, as 
has already been noted, that the greater 
availability of the metal is likely to increase 
and therefore once again it must be competi- 
tive. In this connexion it is encouraging to 
read that already consumption in the steel 
industries, which are likely to continue to be 
the main users, shows a marked tendency 
to rise. 
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Introduction.—The steps taken by the 
Government at the end of February to relax 
currency regulations and to move towards 
convertibility have been followed first by the 
devaluation of the French franc but a gradual 
strengthening of sterling. Signs of recovery 
in the United States continue apparent and 
commodity prices are generally firmer. 

Transvaal.—The gold return figures for the 
Rand and O.F.S. mines for November show 
a production of 1,484,844 oz., making with 
32,349 oz. from outside mines a total of 
1,517,193 oz. for the month. The number of 
natives at work in the gold mines at the end 
of November was 332,442, as compared with 
335,003 at October 31 last. 

The table below shows dividends declared 
by the Rand mining companies for the past 
half-year. Figures for the three preceding 
half-years are added for comparison, the 
denomination of shares being {1 unless 
otherwise stated. 


Ist 2nd Ist 2nd 

half, half, | half, half, 

1957 1957 1958 1958 

 <€. ® @&  € a 2 

Blyvooruitzicht (2s. Gd.) ..... 1 0 : ® i © | 
nee, ape ER ee O 44/0 44/0 448/)0 6 
Buffelsfontein (10s.) ......... - 4 1 6 ee | 
Lf eee - 10 6 0 6 0 6 O 7 
Consolidated Main Reef ...... 1 3 YS ie 1 6 
Consolidated Murchison (5s.) . . 3 9 1 9 2 9 5 83 
Crown Mines (10s.) .......... i 6 1 3 1 6 1 9 
Daggafontein (5s.) ........... 2 6 2-9 2 6 2 6 
Dominion Reefs (5s.) A 3 i3 1 6 1 6 1 6 
Doornfontein (10s.) .......... 0 6 10 1 0 1 6 
Durban R’d’poort D’p (10s.) . rs 1 6 1 6 1 6 
East Champ d’Or (2s. Hid.) .... | O 3 Oo 4 0 3 0 3 
East Daggafontein (10s.)...... 0 9 0” O 7%\0 7: 
East Geduld (4s.) ............ 2 0 2 0 s 8 1 11 
East Rand Prop. (1Us.) ....... 3 3 2 3 > s 0 
Eastern Rand Ext. (5s.) ...... - i 3 eo. 21 -3- @ 
Eastern Transvaal ()s.) ...... Oo 4 - — | - 
ere 6 3 6 6 5 O 63 
Grootvlei Prop. (Js.) ......... rs. 1% 8 Me te 2 
Hartebeestfontein (10s.) ...... | 2 6 3.0 $86)3 6 
Libanon (10s.) .............: O 38/0 38/0 38/0 33 
Luipaards Vlei (2s.) .......... 1 0 i 4 1-1 1 0 
Marievale Consolidated (10s.) . | 1 0 | 1 3 /1 1 1 5 
Modderfontein B. (3d.) ....... ~ — - . -» 
Modderfontein East ......... . 09 0 9 0 6 
New Klerksdorp (5s.)......... - _- 0 9 
New Pioneer Central Rand (5s.) | 1 O —- ie | 
Rand Leases (10s.) .......... O 141/03 /0 43 i 
PPR eee ree 2 3 ee 2 6 a, 2 
Rietfontein Cons. (fs.) ....... ..3 ae - 
Robinson Deep, B (7s. d.).... | 0 6 10 9 
Simmer and Jack (2s. Hd.) .... | O 5 0 5 
South African Land (3s. 6d.) .. | 1 6 | 1 =6 1 6 1 6 
South Roodepoort M.R. (10s.). | 1 14/1 14} 1 14/1 14 
Southern Van Ryn .......... . 0 5 - 0 7 
Springs Mines (5s.) .......... - 0 4} - O 4 
Stilfontein (5s.) ............. 1 0 1 103 | 1 103 | 1 103 
Ee 8 1 9 ..-¢. 4.2.6 - 
Waar Meets (66.)--.. 5... ..60.5 8 12-8 12 6 12 6 
Venterspost (10s.)........ --- | O 103 | O 103 | O 104 | O 104 
Village Main Reef (is. 3d.) ... | 0 1 } 0 1 0 0} - 
Vlakfontein (10s.) ........... 0 10 0 11 0 11 1 0 
Vogelstruisbult (10s.) ........ 1 4 i 2 1 0 : 2 
West Driefontein (10s.) ...... 8 8 3 6 3 9 4 0 
West Rand, Ord. (10s.) ...... 2.0 23 2 0 28 
Western Reefs (5s.) .......... 1 3 13 13 i 8 
Witwatersrand Nigel......... - . @ 14 





* Capital Repayment, 9d. 


MONTHLY REVIEW 


WINKELHAAK MINES, the first mine in the 
Kinross goldfield, which is exploiting the 
Kimberley reef, declared its first monthly 
return in respect of December. In that month 
69,000 tons of ore was milled and 15,498 oz. 
of gold produced. The plant at Winkelhaak 
has certain unusual features. The mill con- 
sists of four large-diameter tube-mills in 
which the grinding medium is pebbles from 
the reef itself, no preliminary crushing taking 
place. Run-of-mine ore is fed directly into 
the mills, the rate of feed being controlled 
electronically. This arrangement, it is stated, 
has enabled a considerable saving in capital 
expenditure to be achieved and requires a 
smaller operating staff. 

At an extraordinary meeting of GOVERN- 
MENT GOLD MINING AREAS (MODDERFON- 
TEIN) held in Johannesburg on January 9 it 
was proposed that the company’s capital be 
reduced again to £70,000 by a return of 
3s. 9d. capital on each 4s. share. 

A circular to shareholders of West Wit- 
WATERSRAND AREAS issued earlier this month 
gives details of a proposed offer of 821,171 
shares at 45s. a share. 

WITBANK COLLIERY reports a profit: of 
£264,146 for the year to August 31 last, the 
accounts showing £640,354 available, of 
which dividends totalling 8s. a share require 
£154,000. During the year 1,610,357 tons of 
coal was despatched from the colliery. 

The accounts of ANGLO-TRANSVAAL Con- 
SOLIDATED for the year ended June 30 last 
show a profit of £557,283 and £939,282 avail- 
able for appropriation. Dividends required 
£544,922 of this amount, equal to 50° on 
the ordinary and “ A”’ shares. 

Orange Free State.—The operations of 
FREE STATE GEDULD MINEs in the year to 
September 30 last resulted in a profit of 
£3,911,250. Dividends totalling 5s. a share 
absorbed £2,500,000. In the year 802,500 tons 
of ore was milled and 575,520 oz. of gold 
recovered. At September 30 ore reserves 
were estimated as 2,435,000 tons averaging 
19-6 dwt. over 46-04 in. 

The report of PRESIDENT BRAND GOLD 
MINING for the year ended September 30 last 
shows a surplus of £6,595,598, dividends 
equal to 5s. a stock unit requiring £3,380,000. 
The 989,500 tons of ore crushed in the year 
yielded 736,663 oz. of gold. The ore reserves 
are given as 3,568,000 tons averaging 17-73 
dwt. over 51-78 in. 
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PRESIDENT STEYN GOLD MINING reports 
a surplus of {2,852,302 for the year to 
September 30 last, dividends totalling 2s. 6d. 
a share requiring £1,687,500 of this amount. 
In the year 1,144,000 tons of ore was milled 
and 437,038 oz. of gold recovered. At Septem- 
ber 30 the ore reserves were estimated to be 
1,344,000 tons averaging 8-34 dwt. in gold 
and 0-352 lb. of uranium oxide per ton. 

The accounts of WELKOoM GOLD MINING 
for the year to September 30 last show a 
profit of £1,228,711 and £1,723,085 available, 
of which dividends equal to 6d. a share 
require £306,250. In the mill 1,026,500 tons 
of ore was milled and 305,591 oz. of gold 
recovered. Ore reserves are estimated at 
3,632,000 tons averaging 7-1 dwt. of gold and 
0-339 lb. of uranium per ton. 

WESTERN HOLDINGs reports a surplus of 
£4,700,130 for the year to September 30 last, 
dividends equal to 7s. a share requiring 
£2,623,732. The mill treated 1,169,000 tons 
of ore in the year and recovered 634,650 oz. 
of gold. Ore reserves are given as 4,330,000 
tons averaging 15:03 dwt. in value over 
16-93 in. 

Diamonds.—Earlier this month DE BEERS 
CONSOLIDATED MINES announced that the 
total sales of diamonds by the Central 
Selling Organization in 1958 had totalled 
£65,543,387, of which £49,420,696 repre- 
sented gem stones. The total for the previous 
year was {76,772,112, the gem total in that 
case being £52,818,096. 

Southern Rhodesia.—Shareholders of M.T.D. 
(MANGULA), Ltp., recently announced that 
in the year to September 30 last production 
amounted to 10,700 short tons of con- 
centrates with an average copper content of 
51-96%, the whole of the output being sold 
and shipped to refineries overseas. There was 
a net profit on the year’s operations of £3,740 
in spite of the facts that the scale of produc- 
tion was comparatively low during the first 
few months of operation when initial tests 
were being carried out and that the price of 
copper was low. It is planned to complete 
the installation of the second Aerofall mill 
unit during the first quarter of 1959, it is 
stated, after which the mine is to work up to 
full production. 

The directors of TURNER AND NEWALL, 
Ltp., announced recently that negotiations 
had just been completed for the acquisition 
by the RHODESIAN AND GENERAL ASBESTOS 
CORPORATION (Pvt.), Lrp., of the entire 
issued share capital of RHODESIAN ASBESTOS, 
Ltp., a company which is incorporated in 
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Canada but mining asbestos in Southern 
Rhodesia on a group of properties known as 
the Temeraire mine, adjacent to the Turner 
and Newall properties at Mashaba. The con- 
sideration for the purchase is £1,640,000, pay- 
able in cash, will, it is suggested, be a useful 
addition to present facilities in the Mashaba 
area. 

Northern Rhodesia.— At the annual meeting 
of BANCROFT MINEs last month the chairman 
stated that arrangements with RHOKANA 
CORPORATION and NCHANGA CONSOLIDATED 
whereby the mine ceased production in 
March, 1958, but continued underground 
development at No. 1 shaft were due to 
terminate on March 31 next. Since April 1 
last underground work had been concentrated 
on rapid lateral development at several levels 
in the Kirila Bomwe South orebody and ore 
had been exposed over a wide area. Increased 
pumping had substantially lowered the water 
table and better ground was being en- 
countered, while surface drilling had extended 
the knowledge of the ore-body to the south 
and revealed additional ore available for 
exploitation. The consulting engineers are 
satisfied, it is stated, that sufficient ore can 
now be drawn from No. 1 shaft to maintain 
the plant at its present rated capacity of 
150,000 tons per month without drawingore at 
this stage from the lower grade Konkola ore- 
body served by No. 2 shaft. It was intended 
therefore to resume production on April 1 
next and, so that metallurgical tests can be 
carried out im advance of this date, develop- 
ment rock is to be treated from the middle 
of February. Ore from stoping from No. 1 
shaft would be fed to the plant from April 1 
and the rate of production thereafter would 
be steadily increased so that the present rated 
capacity of the plant would be reached in the 
second half of 1959. On this scale of opera- 
tions it is estimated that the output of copper 
will be about 50,000 long tons a year. 

Tanganyika.—Shareholders of TANGANYIKA 
DIAMOND AND GOLD DEVELOPMENT were 
informed at the annual meeting last month 
that at ALAMAsI, Ltp., work is proceeding 
satisfactorily on the erection of the new plant 
which is expected to be in operation in June. 
With this plant in operation production will 
be materially increased. With the exception 
of expenditure on this new plant all capital 
expenditure is being deferred until such time 
as finances are on a sounder basis. 

Australia.—At the annual meeting of 


Mount Isa MINEs in Brisbane last month 
shareholders were informed that the company 


' 





expec 
by A 
howe’ 
will d 
Isa—T 
coppe 
tion i 
rod is 
She 
refere 
Decer 
meeti 
with 
mine, 
board 
its e 
lengt] 
of the 
exam 
vious! 
advis 
view 
propo 
justifi 
with | 
Ma 
DRED 
was ¢ 
€Xpor 
208 tc 
these 
quota 
to be 
opera 
Bu 
PORAT 
show 
K. 14 
with | 
year. 
24% | 
Per 
a prot 
last, t 
of wl 
£9,05 
recov 
silver. 
accou 
new t 
sidere 
scale, 
may | 
Cyp 
COPPE 
to Ma 
the « 
increa 














expects to be treating 8,100 tons of ore daily 
by April next. An increase beyond that, 
however, to an ultimate goal of 13,000 tons 
will depend on the rehabilitation of the Mount 
Isa-Townsville railway. The Townsville 
copper refinery is scheduled to begin produc- 
tion in June and the manufacture of copper 
rod is expected to begin next December. 

Shareholders of LAKE VIEW AND STAR, 
reference to whose results were made in the 
December issue, were informed at the annual 
meeting of expenses incurred in connexion 
with a special geological examination of the 
mine, “ undertaken in order to enable the 
board to arrive at a decision as to whether 
its estimated future life was sufficiently 
lengthy and favourable to justify completion 
of the capital expenditure programme.”’ The 
examination had confirmed the views pre- 
viously indicated by the company’s technical 
advisers and by the general manager that in 
view of prospects “‘ the completion of the 
proposed programme would be thoroughly 
justified.”” It has been decided to go ahead 
with it. 

Malaya.—Shareholders of KRAMAT TIN 
DREDGING have been advised that the dredge 
was closed down on December 15 owing to 
export control. Minehead stocks totalling 
208 tons of tin ore had been accumulated and 
these are to be disposed of against export 
quota for 1959. A further announcement is 
to be made to shareholders when dredging 
operations are resumed. 

Burma.—The accounts of the BuRMA Cor- 
PORATION (1951) for the year to June 30 last 
show a net profit, after taxation, of 
K. 14,56,585 (£109,244), which compares 
with K. 34,29,783 (£257,234) for the previous 
year. Provision is made for a dividend of 
24% (54%) free of Burma taxation. 

Peru.—The LAmMpA MINING COMPANY made 
a profit of £1,819 in the year ended June 30 
last, the accounts showing £19,240 available, 
of which dividends equal to 15% require 
£9,056. In the year 763 tons of copper was 
recovered in matte, as well as 451,832 oz. of 
silver. In his report accompanying the 
accounts the chairman reports that following 
new tests the segregation plant “‘ is now con- 
sidered proved for working on an industrial 
scale,’’ although further capital investment 
may yet be required. 

Cyprus.—The operations of the ESPERANZA 
COPPER AND SULPHUR COMPANY in the year 
to March 31 last resulted-in a loss of £11,406, 
the debit carried forward being thereby 
increased to {69,115. In his statement 
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accompanying the report and accounts the 
chairman says that the subsidiary company 
has worked efficiently in the current financial 
year, although production continues to be 
hindered by circumstances outside the com- 
pany’s control. For the seven months to 
October 31, 1958, 36,300 tons of cupreous 
ore, 14,923 tons of flotation concentrates, and 
1,000 tons copper-gold-silver concentrates 
have been shipped and a second shipment of 
about 1,000 tons of copper-gold-silver con- 
centrates has been arranged. Water leaching 
of the Limni semi-oxidized ore has produced, 
to the end of that month, over 200 tons of 
cement copper (65% to 70% Cu), while the 
concentrating plant, despite interruptions 
unavoidable under existing conditions, has 
worked efficiently since operations com- 
menced in April, 1958. 

Apex (Trinidad) Oilfields.—The accounts of 
Apex (Trinidad) Oilfields for the year ended 
September 30 last show a profit of £685,265 
and {941,749 available, of which dividends 
equal to 2s., free of tax, require £440,000. 
In the year 3,258,000 barrels of crude oil and 
casing-head gasolene were produced from 
477 wells. 

British Tin Investment Corporation.—The 
net revenue of the British Tin Investment 
Corporation and its subsidiaries for 1958, 
after providing {£259,073 for taxation, is 
£266,207. A dividend of 12% requires 
£145,250 net. In August, 1958, the payment 
of a special final dividend of 10° in respect 
of 1957 was approved by the annual general 
meeting ; this took the place of the interim 
dividend usually paid at that time. 

Northern Aluminium Company. — Last 
month the Northern Aluminium Company 
announced it had concluded arrangements 
for the issue of 3,000,000 ordinary shares of 
{1 each and £3,000,000 6% debenture stock, 
1975-83. Aluminium, Ltd., the Canadian 
parent company, has already subscribed at 
par for 1,250,000 of these ordinary shares in 
1958 and is.to subscribe at par not later than 
June 15, 1960, for the remaining 1,750,000 
ordinaries; the company’s issued share 
capital will then be £6,500,000. Morgan 
Grenfell and Co., Ltd., have arranged for the 
private placing of £2,250,000 of the 6% 
debenture stock at {99° and the holders of 
£750,000 33% Sterling debentures due for 
repayment in 1959-61 have agreed to 
exchange their holding for an equal nominal 
amount of the 6% debenture stock 1975-83. 
together with an adjusting cash payment. 
The proceeds of the issues of shares and loan 
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capital will be used for general company 
purposes, including the financing of capital 
expenditure of £8,600,000 during 1958 to 
1961, mainly to install additional fabricating 
capacity at the company’s Rogerstone works, 
near Newport, Monmouthshire. 

Tanganyika Concessions, Ltd. — The 
accounts of Tanganyika Concessions for the 
year ended July 31, 1958, show a profit of 
£3,446,103. The report states that both the 
Union Miniére and the Benguela Railway, 
which remain the principal earners of the 
company’s revenue, have inevitably felt the 
fall in the price of metals, more especially in 
that of copper. Exploration of the mineral 
deposits of the Union Miniére has been 
pursued, principally in the region of the 
Western mines, it is stated, where a drilling 
campaign in the zone between Kamoto and 
Musonoi has given good results ; 29,500 metres 
of drilling were accomplished in 1957. This 
systematic prospecting of the deposits in 
the west of the concession is nearing com- 
pletion. Mining operations resulted in the 
extraction of 10,047,907 tons of ore, of 
which 7,677,066 tons were sent to the 
treatment plants ; 13,800,000 cubic metres of 
barren overburden were moved, as com- 
pared with 12,850,000 cubic metres in 1956. 
The copper output totalled 240,280 metric 
tons and cobalt output was 8,115 metric tons, 
comprising 5,536 tons of refined granules and 
2,579 tons recoverable from alloy. Demand 
for cobalt declined during the year and pro- 
duction was limited to about 90%. of the 
production for 1956. In addition 188,183 tons 
‘of zinc concentrates were produced, averaging 
56°99, zinc, while cadmium production 
increased to 117,250 kg., of which 113,484 kg. 
were produced by Metalkat and 3,766 kg. by 
Sogechim. Uranium concentrates from 
Shinkolobwe mine have been delivered in 
accordance with existing contracts, while 
radium deliveries in 1957 amounted to 
89-313 gm., against 56-234 gm. in 1956. 
Other products included 13,064 kg. of 
germanium oxide, as well as 94,706 kg. of 
silver and 86 kg. of gold, recovered from 
refining operations. In order to conserve the 
company’s cash resources adjustments have 
been made to the capital programme with 
the object of spreading expenditure over a 
longer period. Thus the completion of the 
second half of the electrolytic works at 
Luilu and the equipment of the underground 
mine at Kambove-West has been put back 
two years. Preparatory work at Kamoto 
mine will also be spread over a longer period. 
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DIVIDENDS DECLARED 
+ Final 


(Less Tax unless otherwise stated.) 


* Interim 


African and European Investment Co.—Pref. 3°,, 
payable Feb. 16. 

+Amalgamated Collieries of South Africa.—2s. 9d., 
payable Feb. 16. 

Anglo American Corporation of South Africa.— 
Pref. 3%, payable Feb. 5. 

Anglo American Investment Trust.—Pref. 3° 
payable Feb. 14. 

+Apex Mines.—3s., payable Feb. 5. 

tAshanti Goldfields Corporation.—17}°,, payable 
Apr. 2. 

*Ayer Hitam Tin Dredging.—44d., payable 
Feb. 13. 

+Bibiani (1927).—5°%,, payable Apr. 2. 

+British Tin Investment Corporation.—12°%,, pay- 
able Mar. 26. 

*Cape Asbestos.—5°%,, payable Jan. 24. 

*Clydesdale (Transvaal) Collieries.—6d., payable 
Feb. 16. 

+Consolidated Diamond Mines of South-West 
Africa.—Pref. 44d., Ord. 10s., payable Feb. 16. 

Consolidated Tin Smelters.—Pref. 34°, payable 
May 12. 

{Coronation Collieries.—1s. 6d., payable Feb. 16. 

De Beers Consolidated Mines.—10s., payable 
Jan. 28. 

*Idris Hydraulic Tin.—1d., payable Feb. 10. 

t+Jos Tin Area (Nigeria).— 20%. 

*Kinta Tin Mines.—6d., payable Jan. 31. 

*Malayan Tin Dredging.—3d., payable Feb. 20. 

*Natal Coal Exploration Co.—4d., payable Feb. 16. 

*Nchanga Consolidated Copper Mines.—4s. 9-6d., 
payable Feb. 4. 

North Kalgurli (1912).—6d., payable Nov. 27. 

+Offin River Estates.—5°%,, payable Jan. 22. 

Pahang Consolidated.—Pref. 34%, payable 
Jan. 31. 

*Phoenix Colliery.—103d., payable Feb. 5. 

*Rambutan.—6d., payable Dec. 19. 

*Rand Mines.—3s., payable Feb. 5. 

*Rhodesia Broken Hill Development Co.—4-8d., 
payable Feb. 4. 

*Rooiberg Minerals Development Co.— 1s. 6d. and 
6d. bonus, payable Feb. 5. 

*South African Coal Estates (Witbank).—ls. 6d., 
payable Feb. 16. 

*Southern Malayan Tin Dredging.—3d., payable 
Feb. 18. 

*Southern Tronoh Tin Dredging.—3d., payable 
Feb. 4. 

Springbok Colliery.—1s., payable Feb. 16. 

*Sungei Besi Mines.—4-8d., payable Feb. 11. 

*Tanjong Tin Dredging.—6d., payable Jan. 31. 

+Transvaal Consolidated Land and Exploration.— 
2s. 3d., payable Feb. 5. 

*Transvaal Navigation Collieries.—3-6d. 

*Tronoh Mines.—4d., payable Feb. 6. 

+Tweefontein United Collieries.—2s. 8d., payable 
Jan. 30. 

+Vryheid Coronation.—1s., payable Feb. 16. 

+West Rand Consolidated Mines.—Def. 127s. 6d., 
payable Feb. 5. 

*West Witwatersrand Areas.—ls. 9d. 

*Western Mining Corporation.—6d. Aust., pay- 
able Jan. 23. 
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Development of 
Strata Bolting 


G. C. Sen, msc. 


Introduction 

The safety and economy of a colliery 
depends to a large extent upon the system 
of strata control applied on the coal faces 
and roadways. The use of strata bolting can 
contribute a great deal to achieve these 
objectives and for this reason its use under- 
ground is seriously considered nowadays in 
connexion with the support of roofs, floors, 
coal-faces, shafts, and large excavations. 

A recent publication states (1)? that the 
practice of roof bolting is being gradually 
extended by the National Coal Board and 
that by the end of 1957 it was in use in more 
than 40 miles of underground roadway. 

Origin 

The origin of strata bolting is somewhat 
obscure but the use of bolting in the strata 
has been well known in Great Britain for 
nearly a century. The earliest examples (2) 
of the installation of roof bolts were to be seen 
in the slate quarries in Blaenau Ffestiniog, 
North Wales, practised over 80 years ago, 
where the “‘ overhang’’ remained securely 
“ pegged ”’ and supported as shown in Fig. 1. 

The first known published account (3) of 
bolting in a coal mine is in Upper Silicia, 
now Poland, in 1918, where support of 
concrete-reinforced roadways in longwall area 
and bolting of weak shale to self-supporting 
sandstone above was carried out (Fig. 2). The 
tests were brought to a halt by the war and 
were not resumed. 

Earliest Record in British Mine.—The 
earliest record of the use of strata bolting 
in British mines can be found in the account 
of the introduction of a trolley locomotive in 
Billingham mine in 1930 (4), when a form of 
roof bolt was designed for trolley wire support 
and which was applied on a small scale to the 
support of roof on the main haulage level. 

1 Research Associate, Mining Department, King’s 
College, Newcastle-upon-Tyne ; formerly engaged on 
strata bolting research in Area No. 6, Western 
Division, National Coal Board. 

2 Figures in parentheses refer to the references at 
end of the article. 
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Development 

America.—tThe first systematic roof bolting 
known is in the St. Joseph Lead Co., in South 
Eastern Missouri, U.S.A., (5) as long ago as 
1907. In this case holes were drilled into the 
roof, tamping bags filled with stiff cement 
were then driven into the backs of the holes, 
and cotton waste wrapped around the 
rods to prevent leakage of the cement, the 
rods being then driven into the cement plug. 
The protruding ends of the bolts were hooked 
to support steel cross bars. 

This practice was on a very limited scale 
until early 1947, when the U.S. Bureau of 
Mines became interested in adapting this type 
of roof support to coal mining as a possible 
means of reducing the high rate of accidents 
from falls of roof. 

Britain.—As far as roof bolting in British 
coal mines is concerned the first experiment 
was at Washington Glebe colliery, in what is 
now the Durham Division of the National 
Coal Board, in 1942 (August-September) 
under the supervision of Mr. Z. S. Beyl, a 
Dutch mining engineer. The test was carried 
out in the most difficult section of the colliery 
where the shale roof crumbled and fell away 
three or four days after it had been exposed. 

The site chosen for the experiment was a 
cross road in a bord and pillar district during 
the driving of the bords. All roads in the 
district were driven 14 ft. 6 in. wide. Ex- 
tending at both sides of the cross-over the 
bord was supported by bolts. The bolts were 
2 ft. 6 in. long placed on a 3 by 3 pattern at 
intervals of 3 ft. Corrugated steel straps were 
used in conjunction with the bolts. This 
section was in service for 144 months. On 
November 28, 1943, a fall occurred and 
extended into the bolted section. This experi- 
ment, on the present knowledge of bolting, 
cannot be said to have been successful. 

A further series of experiments were 
commenced at Silksworth colliery under the 
direction of Mr. Beyl from 1947 to 1949. 
Briefly the experiments may be sub-divided 
into three sections, varying from the support 
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of a longwall face, the support of a longwall 
gate, and the support of a drive. The details 
of the application of roof bolting on the coal 
face are somewhat vague but it would appear 
that 20 yd. of roof was bolted in addition to 
orthodox timber. This experiment was made 
to prevent coal-head fractures. The test was 
incomplete. 

The application of bolting in a longwall 
gate was in the ventilation road to a longwall 
face in a seam 5 ft. thick, the roof consisting 
of a series of shale and shaly sandstone beds. 
Again the bolts were not put in immediately 
the coal was removed and there is some doubt 
about the success of the test. It was stated 
by Mr. Beyl that the bolt action was proved 
by the fact that the men had to use more 
powder to blast the caunch. 

In the third test a cross-measure drive was 
supported by roof bolts. The dimensions of 


Fig. 1. 
80-Year Old Bolting 
Practice in a 


North Wales Quarry 
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the drive were 12 ft. wide and 8 ft. high. The 
bolts were fitted with Rawlplug shells and 
were 30 in. long and 2 in. diameter and fixed 
by 6-ft. corrugated steel straps to the shape 
of the roadway. Again owing to supply 
difficulties the experiment was stopped and 
the roadway arched. 

Following the visit of a group of mining 
engineers (Messrs. A. B. Macdonald and 
A. Wright) from Britain to the United States 
to carry out a thorough investigation into the 
use of this system of support, strata bolting 
started in British collieries in an extensive 
scale in 1952. 
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Versatile 


Molybdenum 


M. Schofield, m.a., Bsc., F.R.ILC. 


Although the metal molybdenum has found 
its largest application in ferro-molybdenum 
for steel production increasing uses of the 
unalloyed metal, together with developments 
in molybdenum sulphide lubricants, form an 
interesting phase in its industrial history. 
It was 180 years ago that Scheele and Swedish 
mineralogists began the molybdenum story, 
while it was only 40 years ago that the first 
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molybdenite concentrates were produced at 
Climax, Colorado. The two points in 
molybdenum history, although so wide apart, 
are significant. For when Scheele was 
attracted by “foliated ’’ molybdaena, a 
flexible laminated molybdenite confused with 
graphite, he was almost stumbling on an 
invaluable lubricant, as is graphite, by a 
coincidence. The Climax anniversary is a 
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reminder of the extensive Colorado deposits 
which will ensure resources of molybdenum to 
meet the new demands for the free metal, 
which is cheaper than tungsten, and for 
molybdenum compounds. 

Natural molybdenum disulphide, a soft 
black mineral so much like graphite that 
both were sold under the name of “ molyb- 
denum ”’ until the end of the 18th Century, 
is used both solid and in greases, just as 
graphite is. Swedish chemists and minera- 
logists such as Qvist and Scheele were 
attracted to this glistening molybdenite with 
its flexible lamellae, so much so that Scheele 
wrote of it to Gahn, a mineralogist and mining 
manager who learned his mining “on the 
lowest and wettest levels ’’ and was the first 
to liberate manganese from _ pyrolusite. 
Gahn, who carried his blowpipe with him on 
every excursion, did little himself with the 
so-called lead ore molybdaena, yet he 
provided Scheele with bigger samples, thus 
enabling Scheele to prepare a white oxide, 
“terra molybdaena,”’ by use of nitric acid. 
This “molybdic acid’’ prepared by the 
Swedish chemist did not yield him any 
metal by use of charcoal and fluxes ; yet it 
banished the old idea of using the name 
molybdaena for any black mineral which 
marked paper and also the confusion (due to 
Pliny) of molybdaena with lead sulphide or 
any other lead compound. 

The brilliant Swedish chemist Berzelius 
wrote much on molybdenum chemistry in his 
classic textbook, but only his fellow country- 
man Hjelm succeeded in preparing impure 
molybdenum by use of a furnace enriched 
with oxygen by adding pyrolusite to the fire. 
Peter Jacob Hjelm so rarely receives bio- 
graphical notice, yet this chemist published 
much on copper, lead, and steel and was made 
director of chemistry at the Bureau of Mines 
in Stockholm after 12 years as Assay Master 
at the Swedish Royal Mint. 

To round off this reference to early molyb- 
denum, one forgotten point is that Charles 
Hatchett, son of a wealthy Long Acre 
coachbuilder, analysed and fully investigated 
molybdic acid after studying some Carinthian 
lead molybdate which for years had been 
confused with lead tungstate. This was the 
only British contribution to molybdenum 
history and is a reminder that not only was 
molybdenum confused with lead and graphite 
but with tungsten, the metal it resembles and 
supersedes when the lower price attracts. 

After such a classical history one turns to 
modern molybdenum as distinct from ferro- 
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molybdenum, so well known, and finds a 
vigorous development during the last decade 
or two. Of the two minerals of commercial 
importance—namely, molybdenite (MoS,) 
and wulfenite (or lead molybdate)—the 
former is associated with granites and occurs 
generally in fine veinlets. Separation 
technique by fine grinding and flotation needs 
but passing reference here, the concentrates 
of from 60°, to 95%, molybdenum sulphide 
being roasted either at just above 1,000° C. 
to volatilize pure molybdenum trioxide or 
at 600° C. to produce commercial grades of 
the oxide. While the latter is of use to the 
steel industry only highly pure trioxide can 
be used for molybdenum metal production. 
A. Linz, of the Climax Molybdenum Company, 
has summarized the 40 years’ progress at 
Climax following the first concentrates of 
1918. By 1924 the production of calcium 
molybdate from lime and MoO, was begun ; 
then pure molybdic oxide in 1938, sodium 
molybdate and molybdenum silicide in 1941, 
and ammonium molybdate in 1948, the latter 
being an indication of molybdenum chemicals 
finding increased uses. 

Pure molybdenum metal is universally 
produced by reduction of molybdic oxide or 
ammonium molybdate using hydrogen at 
1,000° C., since this procedure yields con- 
trolled size particles suitable for treatment by 
powder metallurgy. This powder is now 
compressed in steel dies into bars up to 1} in. 
square and 18 in. long, these being sintered 
in hydrogen at 1,000° to enable them to be 
handled. Continuing treatment in a hydrogen 
atmosphere, the temperature of the bars is 
raised to between 2,200° C. and 2,340° C. by 
passing a heavy current through them, this 
sintering being followed by hot-swaging or 
hot-forging before finally converting into 
sheet or wire. In some instances the 
technique is modified by sintering at a 
temperature of 1,700° C., this stage, working 
at a lower temperature until impurities 
volatilize, giving better control of product. 
It was claimed that effective sintering at such 
lower temperatures could be accomplished 
when the hydrogen atmosphere is saturated 
with water vapour, the ingots produced 
having a density and grain size equal to those 
acquired from the higher-temperature treat- 
ment. This view is questioned by some 
workers who claim that sintering in dry 
hydrogen yields equally good results, with 
ingots of density 10 obtained. 

For production of massive molybdenum 
arc-melting has been developed by the 
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Climax company to overcome the difficulties 
of obtaining crucibles and furnace hearth 
capable of resisting molten molybdenum. 
Since melting and casting by normal methods 
are impracticable a series of operations in 
vacuum have proved the answer. The 
molybdenum powder is compressed into a 
continuous rod by pressing pellets on top of 
previous ones, the rod being now partially 
sintered by electric heating. Next comes the 
melting of the end of the rod in the arc 
maintained between the sintered bar as 
consumable electrode and a pool of molten 
molybdenum, the melted globules from the 
rod falling into the pool contained in a water- 
cooled copper mould. The high vacuum is 
necessary to help in vaporizing impurities, 
while in order to remove the small oxygen 
content of the metal a proportion of carbon 
is included in the molybdenum powder. The 
resulting ingot is of coarse crystalline 
structure and is up to 100 kilos. in weight, the 
subsequent forged or worked metal sheet 
having properties similar to molybdenum from 
the powder metallurgy process. A further 
development is the construction by the 
Climax company of a vacuum arc furnace 
for producing 1,000-lb. ingots up to 9 in. 
diameter. 

Coming now to molybdenum metal being 
used as an alternative to the more expensive 
tungsten, the metal of melting point 2,625° C. 
is only outbid by tungsten and tantalum 
among practical metals. It is more easily 
fabricated than tungsten and is more 
abundant ; hence the continued development 
in a number of applications in which it would 
be difficult to work tungsten. There is 
considerable application in cases in which the 
wear and tear of the metal parts is not so 
severe as to demand the use of more resistant 
tungsten. Molybdenum has somewhat in- 
ferior properties compared with tungsten as 
regards resistance to oxidation; for in air 
oxidation begins at 300° C. compared with 
tungsten’s 400° C., while a nitrogen atmo- 
sphere causes molybdenum to be limited to 
1,500° C. in contrast to nitriding of tungsten 
only beginning at 2,300° C. By use of other 
inert gases than nitrogen, or by working in 
hydrogen, this objection is overcome in 
producing the metal; otherwise there is 
available the coating of molybdenum parts 
with resistant films such as _ siliconized 
coatings. All types of fabricated parts, wire, 
and tubing are now available in siliconized 
molybdenum, the coating protecting the metal 
from oxidation up to 1,650° C. while also 
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being resistant to nitrogen, carbon monoxide 
and dioxide, and the sulphurous combustion 
gases from ordinary fuels. Such coated 
molybdenum does not flake, peel, or spall 
and finds applications in nozzles and jets for 
oil or gas burners, in jet and gas turbine 
engines, in electric heating elements, and 
general heat resistance. Since silicon is a 
conductor the use of siliconized molybdenum 
where the non-metal is bonded or combined 
as molybdenum disilicide will no doubt 
increase as its value is appreciated. 

There is wide application of ductile molyb- 
denum in the electrical industries apart 
from the older uses as support for tungsten 
filaments in electric lighting and in wire- 
wound furnaces used early in the sintering 
furnaces for molybdenum itself. The wire 
wound around refractory muffles has a 
working temperature up to 1,600° C., while 
at times molybdenum tubes serve both as 
heating element and as muffle. Seamless 
molybdenum tubing is invaluable for cathodes 
and filament supports, molybdenum boats 
are used for heating small parts, while heat 
shields of the metal may be applied to control 
radiation. There is also a use for seamless 
tubing as electrodes for the arc erosion -of 
hard metals in the “ disintegrating ’’ method 
of drilling, electrode wear being small because 
of molybdenum’s high melting point. In the 
electronic industries it is invaluable for.anodes, 
grids, and filament supports, the metal being 
sufficiently strong to maintain stiffness at tube 
operating temperatures and at bombarding 
temperatures. Such parts and especially con- 
tact surfaces are cleaned before use by a 
hydrogen treatment at temperatures up to 
1,000° C. Molybdenum electrodes have been 
successfully used in glass-melting furnaces in 
the United States, while in the atomic field the 
metal is being closely studied. A further new 
application is in brightening zinc plating 
surfaces without the use of a dip, a very 
small proportion of the metal in the plating 
solution imparting a brilliant surface to the 
zinc. 

Just as molybdenum metal has proved so 
versatile in modern industry, so are molyb- 
denum compounds or derivatives attracting 
attention as further examples outside the 
well-established use of molybdenum in 
ferrous metallurgy. Molybdenum disulphide, 
the natural sulphide from Colorado which is 
purified to 98-5, sulphide for some uses, 
is a dry lubricant with exceptional properties. 
The sulphide yields a solid film which is very 
tenacious and of high stability under extreme 
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pressures. It was discovered some years ago 
that bearing pressures well above 45 tons 
per sq. in. at high or low speeds did not 
cause seizing or galling. The sulphide is 
either pressure bonded or hot bonded, or is 
sometimes used as paste in a petroleum mix 
just as graphite is employed as a grease 
additive. There are a number of molyb- 
denized lubricants with from 5°, to 10°, MoS, 
incorporated which reduce running tem- 
peratures of anti-friction bearings and thus 
improve the grease. The sulphide, the correct 
particle size of which is important, may be 
used in vacuum work since its lubricating 
properties are independent of condensed 
vapours, the lubricant being stable in air up 
to 400° C. 

Other molybdenum compounds finding 
varied applications are molybdates like 
ammonium molybdate, an essential reagent 
for determining phosphorus in steels and a 
chemical used for fireproofing and in dyeing 
silk and wool, and other molybdates used in 


Economic Problems 


and Pegmatite Minerals 


W. E. Sinclair, Mim. 


Introduction 

Pegmatite dykes although uncertain as 
carriers of mineral deposits are of all 
mineralized formations more widely dis- 
tributed than most other types and carry a 
greater assortment of minerals. Many of 
these, previously regarded as museum speci- 
mens, are to-day of great economic value. 
For this reason far more interest has been 
shown in pegmatites in recent years and many 
have been opened up to advantage in 
Southern Africa and elsewhere. 

At the same time both during and since 
the last war greater interest and organized 
research work has been carried out in most 
of the known pegmatite regions of the United 
States. This, aimed at clearing up some of 
the many paradoxes existing in these variable 
and complex deposits, was also planned to 
assist in the quest for certain of the rare 
elements and minerals that are essential 
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ceramics, in glazes and enamels for ferrous 
surfaces, and as the source of the well-known 
molybdenum blue in ceramics. Molybdenum 
colours have been used for a considerable 
time, molybdenum orange being a complex 
molybdate, chromate, and sulphate of lead. 
There are molybdenum lakes, formed from a 
dyestuff plus phosphomolybdic acid, molyb- 
denum mordants, and pigments used alone 
or incorporated with dyes. Molybdenum 
catalysts and catalyst promoters appear in 
the industrial synthesis of ammonia, in the 
cracking of petroleum derivatives and organic 
compounds such as the cracking of acetone 
to yield ketene, and in oxidizing toluene to 
benzaldehyde, naphthalene to phthalic acid, 
and anthracene to anthraquinone. All this 
ever-increasing adoption of molybdenum 
apart from ferro-molybdenum in industry is 
a phase to be borne in mind when considering 
the world’s resources of this versatile element 
which attracted Swedish mineralogists so 
long ago. 





A note on the varied problems, 
including valuation and 
economic extraction, 
presented by this type 
of ore-body 











primary materials needed in this atomic age. 
There is a growing demand for beryllium and 
lithium, the ores of which (beryl, spodumene, 
and lepidolite) are more commonly found in 
pegmatite bodies. 

The great variety, forms, and conditions 
of occurrence and the many complex mineral 
and lithological structures in these dyke 
formations require a tremendous amount of 
careful study in the matter of mineralization. 
The widely divergent variety of mineral 
elements that are found in close associa- 
tion, albeit sometimes scattered at random 
throughout the rock formation, constitutes 
one of the main problems of valuation and 
exploitation of this type of deposit and has 
been the direct cause of many failures in 
pegmatite mining ventures. 


Contrasting Examples 
To quote but one example of failure, due 
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Fig. 1. 

The Manono 
Pegmatite Workings, 
Belgian Congo. 








probably to erroneous valuation, the Uis 
Tin Mining Co., Ltd., in South-West Africa 
found that after treatment of over 1,300,000 
tons of pegmatite ore the average recovery 
was only 0-11°% metallic tin, which was 
barely two-fifths of the original estimated 
value (0-25°%). The only other possible 
explanation of the discrepancy might be the 
dilution of the ore as a result of ineffectual 
mining methods due to the physical character 
of the mineral body. 

Many smaller projects have suffered 
similarly, mainly because of inaccurate 
sampling and the difficulty of applying a 
method of extraction to give maximum 
recovery. The conditions refer generally to 
the class of pegmatite in which several 
different minerals are apparently distributed 
haphazardly throughout the rock. By con- 
trast there is no question of doubt when 
pegmatite minerals occur in bands and 
regular zones or are otherwise generously 
scattered homogeneously through the deposit. 

An outstanding example of such an occur- 
rence is the Manono deposit in the Belgian 
Congo. This consists of two laccolithic 
pegmatites separated from each other by 
2 miles of schists and granites. Each of these 
occurrences is about 3} miles long and varies 
from 150 ft. to 2,500 ft. in width. A feature 
‘of the occurrences is that one is a soft 
weathered body whereas in the other the rock 
is hard. Both pegmatites, however, contain 
cassiterite as the principal economic mineral 
and this is distributed throughout unusually 
evenly and regularly. Ores of lithium (mainly 


spodumene) and_tantalite-columbite are 
accessory minerals found in the primary 
rocks associated with the tin. Large-scale 
operations are employed on this project. 
Fig. 1 is a view of part of the open-pit 
workings on the main Manono pegmatite. 

On a smaller scale a somewhat similar 
mineralized series is being worked in the 
Bikita district near Fort Victoria in Southern 
Rhodesia. The pegmatites in this case occur 
in basement schists surrounded by granite 
masses, but, like the Congo deposits, they are 
mainly tin bearing although they are rela- 
tively rich in ores of lithium, the most 
common of which are petalite, lepidolite, and 
spodumene. Amblygonite, beryl, and tanta- 
lite are also associated with these minerals 
and here again they all display an unusual 
regularity of mineralization. In addition to 
the minerals recoverable from the primary 
formation a further source is found in con- 
centrations in residual and eluvial surface 
deposits. 

Such secondary mineral deposition is not 
an unusual field of economic recovery in the 
vicinity of pegmatites and in many instances 
the eluvial or alluvial gravels or surface layers 
may prove payable whereas the pegmatite 
itself is uneconomic because of the paucity 
or irregularity of mineralization. 


Regular Mineralization 


In most other pegmatites uniformity of 


mineral arrangement is rare. In some, how- 
ever, most of the contained minerals are 
disposed or arranged regularly. This results 
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from systematic zoning in the building up of 
concentric shells around the mineralized sec- 
tion within the main feldspar and quartz body. 
Banded mineralization is another form of 
regular distribution which may have resulted 
from succeeding hydrothermal replacements 
or infillings. 

In general it would appear that the coarse- 
grained acidic type of pegmatite in which 
a number of minerals usually occur is the 
most favourable for regular mineralization. 
Happily so, since these pegmatites often carry 
six or more different minerals—such as, 
beryl, bismuch minerals, tantulum-colum- 
bite, lepidolite, spodumene, etc. A handi- 
capping factor may be that mineralization 
is only found in the perthite zone, which may 
seriously limit the depth to which the 
mineral-bearing rocks extend. This point 
should be elucidated conclusively in the 
initial exploratory work or disillusionment 
may result. 
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In Tanganyika a pegmatite belt occurs in 
the intensely metamorphosed rocks of the 
Basement Complex. These occurrences are 
the source of muscovite mica of good com- 
mercial grading and large tonnages are 
recovered economically. A feature of these 
pegmatites in the Mbeya area is the great 
number and the regularity of the occurrences 
in rugged and almost mountainous terrain. 
The continuity and persistence in depth is 
somewhat unusual in this class of deposit. 

Dealing with other examples of mica- 
bearing pegmatites it is interesting to con- 
sider those in the north-eastern Transvaal, 
from which a fairly steady output of musco- 
vite mica is recovered. These pegmatites 
constitute a belt about 3 miles wide extending 
for nearly 50 miles in length following the 
contact or margin of the granite massif and 
basic schists. Strangely enough, except for 
one area, the distribution of the mineral is 
irregular, but in one section the mica books 
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follow more or less definite zones close to the 
contact of the pegmatite and the country 
rocks. 

This trend is indicated to some extent in 
other pegmatites that occur in this same 
district some miles north of the mica-bearing 
belt. These comprise a series of simple type 
pegmatites that occur between a formation 
of talc and chloritic schists and the older 
granites. Besides carrying occasional books 
of mica near the quartz pegmatite wall, 
tantalum-columbite and beryl crystals are 
found in scattered pockets associated with 
feldspar, albite, and quartz throughout the 
50-ft. width of the lenticular body. Fig. 2 is 
a plan of part of one of these pegmatites, 
indicating the lithological structure and 
approximate position of the various minerals. 


Complex Types 


The complex pegmatites, of which there 
are many, of different basic structures are 
recognized as being the more general source 
of the rare-earth minerals—such as, mona- 
zite, allanite, microlite, thorite, euxenite, and 
other radioactive elements. Examples of the 
occurrence of euxenite and allanite in such 
dykes are fairly common in the Precambrian 
rocks in Northern Ontario where even 
crystalline uraninite is also found. However, 
all complex type pegmatites are not neces- 
sarily the only source of radioactive rare- 
earth minerals. There is, for example, the 
1—4 


Fig. 3.—The Harding Pegmatite : This remarkable mine, lying beneath an amphibolite, has produced 
several minerals. 


Harding pegmatite in New Mexico which 
during one period produced microlite. This 
flat-dipping simple type body, 50 ft. thick, 
started life as the source of lepidolite. 
Following up possible further occurrences of 
this mineral in the coarsely-grained feldspar 
and quartz along the schistose amphibolite 
contact the mineral microlite was found 
associated with tantalum and_lepidolite. 
After working for a considerable period 
producing microlite later exploration dis- 
closed large pockets of white beryl not 
recognized as such in the early operations. 
Such a record exemplifies the composite and 
complex nature of pegmatites, albeit this 
example is surely unique in producing three 
distinct minerals in three separate periods of 
its “life.” Quite obviously this is another 
case illustrating the complete absence of 
regular mineral alignment. . Fig. 3 is a view 
of this pegmatite body. 

Similar haphazard mineralization is a 
feature of most of the pegmatites in 
Namaqualand. There are numerous swarms 
of these bodies on both sides of the Orange 
River. While there is a similarity in the 
quartz-feldspar structures they do vary to 
some extent in physical and petrological 
character. Located in a region of contact of 
the deeply eroded granite gneiss batholith, 
the mineral-bearing quality of the pegmatites 
varies considerably from those that are com- 
pletely barren to marginal and to others 
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fairly highly mineralized. This latter type 
usually occurs adjacent to or in the region 
of amphibolite rocks and diorite contacts. 
In general the pegmatites are not only 
characterized by great irregularity in outline 
but also in mineralization. The variety of 
minerals found in the mineral-bearing deposits 
is legion, but in many cases the paucity of 
deposition and the limited extent of many of 
the bodies makes them uneconomic. How- 
ever, many have been exploited on a small 
“hand to mouth ”’ scale for the recovery of 
beryl, mica, tantalite-columbite, amblygon- 
ite, and the lithium and bismuth minerals. 
The profusion of the different varieties of 
minerals and the large number of deposits is 
the only reason to account for a continued 
economic production. 

Although careful investigation has been 
made in the mineralized pegmatites as to 
regular mineralization in successive layers 
from the walls of the dyke towards the core, 
or any other possible correlated internal 
structure of mineralization, no _ definite 


general proof has been established as to 
continuous and uniform zoning. 

It is possible that reaction of adjacent 
formations has affected the quartz-feldspar 
ground mass and resulted in deformation and 


erratic conditions of mineral deposition. The 
true explanation remains to be found since 
there is no accounting for the inconstancy 
of this question. As an example, somewhat 
similar granitic type pegmatites are found in 
Portuguese East Africa that are generally 
characterized by regular mineralization. The 
deposits are worked for columbite, native 
bismuth, mica, lepidolite, and beryl and all 
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the minerals are found in fairly regular 
banded zones, which suggests that the 
economic minerals are related to specific 
zones of internal structure only in certain 
types of pegmatites. 


Payable Pegmatites 


It is clear that where the above conditions 
prevail the problem of close evaluation is 
considerably simplified, more especially where 
there is a paucity of the principal mineral 
and few other by-product elements. Indeed, 
as already suggested, in the case of Namaqua- 
land many pegmatites would be unpayable 
if it were not that two or more economic 
minerals occur to support one or the other. 
This aspect is another of the paradoxes 
connected with the appraisal of pegmatite 
bodies. 

In many cases the occurrence of but one 
main mineral, providing it occurs in payable 
quantity, is sufficient to make the pegmatite 
an economic proposition. As an instance, the 
pegmatite dykes at Tambani, in Nyasaland, 
have provided extensive quantities of coarse 
crystal corundum for many years. Small 
amounts of zircon are also found in these 
deposits. The pegmatites are several feet in 
width and occurring in the Basement Complex 
are considered to be a migmatite formed by 
the introduction of perthite and albite into 
the biotite gneiss of the Complex. 

In many of the coarse pegmatite bodies 
quartz and feldspar are closely intergrown 
but in some feldspar constitutes the major 
part of the primary rocks. So much so that 
in some cases pegmatites, barren of any other 
economic minerals, are exploited for the 





Fig. 4.— 
Pegmatite Outcrops, 


Namaqualand. 
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Fig. 5.— 

Trial Pit in a 
Pegmatite in 
South-West Africa. 








feldspar constituent. The pegmatites in the 
Basement System of gneisses and schists 
between Nairobi and Mtito Andei, in Kenya, 
are a source of this mineral, which is mined 
for the use of local industries. 

Many “simple ’’ pegmatites occur in the 
schist and granite regions of Uganda and 
from these fair amounts of amblygonite, 
columbite-tantalite, and other minerals have 
been recovered. Columbite in some cases is 
found associated with tinstone. Mineral 
distribution in all these pegmatites appears 
to be erratic and the recovery of the economic 
minerals has likewise been somewhat sporadic. 


Evaluation and Extraction 


Of the many problems connected with 
pegmatites that of valuation is the most 
difficult. Regular structural mineralization 
in bands or zones rarely means a system of 
veins or lodes. Instead deposition is usually 
found in lenticular concentric form in some 
part or different parts of the body. In cases 
of irregular distribution where the minerals 
are like “ plums in a pudding ”’ cognizance 
must be given to every part of the body from 
wall to wall. The first step in the appraisal 
of any pegmatite therefore calls for immediate 
study of cross-sections of the primary rocks 
to permit careful mapping of every speck of 
mineral visible to the naked eye. The smaller 
unobserved pieces serve as a factor of safety 
in the final estimates. It can be safely said 
that ground preparation is of first importance 
to permit of accurate integration of ore 
location and the effects of structural form. 
Ground preparation means the effective 
stripping and cleaning of the whole length 
of the pegmatite to allow for sectional visual 
mapping. 


Once these variegated mosaic-like sections 
are plotted consideration can be given to 
sampling. First, however, a rough estimate 
should be made as to the possible payability 
of the body, assuming and allowing for the 
existence of many variables that must yet be 
proved. The essential idea is to decide at the 
earliest possible stage whether there is, in 
fact, economic justification to pursue the 
necessary but costly work involved. 

Sampling of the exposed sections by the 
most effective method applicable, depending 
on the form of mineral distribution, should 
be accompanied by exploratory inspection of 
the pegmatite at depth. This is also of vital 
importance if only to ascertain in the first 
instance the limiting extent of mineraliza- 
tion in the “ perthite’’ zone. Test pits or 
diamond-drill holes will indicate the approxi- 
mate tonnage of ore available and supply 
preliminary data as to whether sampling and 
evaluation is justified. 

In some cases channel sampling will supply 
sufficient representative samples for analyses 
and preliminary sectional values. However, 
as a check bulk sampling and testing of ore 
taken from trenches cut across the body is 
not only a more positive means of representa- 
tive valuation but by subjecting the ore to 
concentration provides useful data as to 
future treatment. 

There is evidence that unpayability often 
results from the loss of some of the contained 
minerals due to inefficient treatment of the 
ore. To ensure maximum recovery of all the 
minerals the bulk samples should be crushed 
and concentrated in a suitable mineral jig, 
followed by stage grinding to reduce the total 
to a number of sized concentrates each of 
which is analysed to give different screen 
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values and a total overall value. This process 
uc’ only checks the channel sampling results 
b . assists materially in the design of a future 
treatment plant which can be so arranged to 
further up-grade the concentrates by the 
addition of necessary screens and tables. 


Development and Mining 


Much of this initial work and more par- 
ticularly that which determines the arrange- 
ment of the minerals in the ore is the first 
step to a means of laying out a suitable 
development programme planned not only to 
prove the available reserves but to assist in 
the most effective method of mining the ore- 
body. Like any other mineral deposit the 
physical characteristics—such as, dip and 
width and the nature of the rock—all in- 
fluence to some extent the system of mining 
employed. An added proviso in pegmatites, 
however, is that in any method designed to 
attack a part or portion of the body (where 
mineralized zones are in isolated parts) con- 
sideration must be given to the danger of 
possible dilution of the ore by the inadvertent 
mining of waste rock. This condition leads 
to some abstruse mining problems, especially 
where mineral deposition is irregular, as is 
the habit of so many pegmatites. The result 


is that except in the case of the rare large 
deposits—such as, the Congo pegmatites—the 
effective application of any orthodox mining 
system is extremely precarious and often 
uneconomic. Indeed, in the smaller type 
pegmatites it has been found in some cases 
that “‘ fossicking *’ or the adaptation of any 
modified method or combination of methods 
that serve as effective an expedient often 
pays better than a recognized elaborate 
system. Even in the all-mica pegmatites in 
Tanganyika the introduction of a proved 
efficient mining system was found unsatisfac- 
tory and more costly because of the tendency 
for the mica values to pitch in shoots, leaving 
barren or marginal zones that normally by 
simple methods could be conveniently left as 
pillars. 

Despite the doubts as to the payability of 
the average mineralized pegmatite because 
of many early failures these deposits would 
appear to be of greater economic potentiality 
to-day as a result of mineral demand and 
better prices. In addition, however, profitable 
prospects are substantially enhanced by the 
work of ground preparation to ensure accurate 
mineral delimitation and evaluation. This 
indeed is the keystone that resolves the doubt 
as to failure or success. 





South Crofty Mill 


The Californian stamps which have served 
South Crofty so well for so many years have 
recently been replaced by a rod-mill, screen, 
and auxiliary equipment supplied by Head 
Wrightson Stockton Forge, Ltd., a subsidiary 
of Head Wrightson and Co. Ltd., the main 
purpose of the modernization being to keep 
the amount of slimes to a minimum for 
subsequent treatment. The plant is designed 
to reduce the minus }-in. ore to all minus 
20-mesh product at the rate of 15 long tons 
per hour with an estimated circulating load 
of 150%. The old layout consisted of 12 five- 
stamp Californian mills, each battery having 
its feed bin and feeder. The new rod-mill 
plant is arranged between two pairs of 
batteries, so that eight batteries lie to one 
side and four to the other. Two 16-in. 
horizontal belt-conveyors collect the minus 
3-in. ore from the existing bins and deliver 
direct to the rod-mill feed chute. The mill 


discharge is taken by a 14-in. bucket belt 
elevator and delivered to a spreader chute 


and thence to a 4 ft. by 8 ft. Sherwen screen 
with 14-mesh screen. The screen oversize 
returns to the mill and the undersize is 
pumped for classification and tabling. 

Because of the necessity of fitting the new 
equipment into the existing plant with 
adequate launder slopes, and to ensure the 
minimum delay in changing over, consider- 
able thought was given to obtaining the most 
satisfactory layout. The rod-mill is 6 ft. 
diameter inside shell by 10 ft. long inside end 
liners. The mill speed is 23-3 r.p.m. and the 
drive consists of a cast-steel machine-cut 
girth gear driven through pinion, counter- 
shaft and texrope drive from a 200-h.p. at 
735-r.p.m. motor. The recommended motor 
power is 170 h.p. but an existing motor was 
installed. The mill is fitted with a mild-steel 
drum feeder having carbon-steel liners and a 
hard cast-iron inner scoop and is of the over- 
flow type with manganese-steel liners. The 
mill heads are of cast siee! with integral 
trunnions and the trunnion bearings are of 
the self-aligning type with white metal lined 
spherical seats. 
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Mineral Exploration in Pakistan 


The first five-year plan for Pakistan, 
recently published, suggests that the develop- 
ment of modern industry, agriculture, trans- 
port, and construction requires a rapid 
increase in supplies of fuels and mineral raw 
materials. At the time of independence 
(1947) nearly all the known sources of high- 
grade coal, iron ore, bauxite, and most other 
metallic minerals in the sub-continent were 
left in India, known resources of fuels and 
minerals in Pakistan being negligible. Since 
then there has been a considerable increase 
in the production of fuels and minerals 
within the country and some intensification 
of efforts to find additional deposits: in large 
areas that had never been thoroughly explored. 

Since independence domestic production 
of fuels and minerals has not been enough 
to satisfy the demand, while many important 
minerals, including iron ore, had not been 
produced at all. On the other hand, the 
country had been nearly self-sufficient in 
salt, ceramic clay, limestone, and gypsum. 
Chromite had been exported, but very few 
other minerals and no fuels at ali. 

Is is thus considered necessary to plan on 
the basis of a steady continued rise in fuel 
and mineral requirements as the develop- 
ment of the country proceeds. The dis- 
covery of very large pools of natural gas at 
Sui and Sylhet will replace sizeable quantities 
of fuel for by 1960 Pakistan should be obtain- 
ing from natural gas the heat equivalent of 
more than 200,000,000 gallons of imported fuel 
oil. Despite this, the demand for petroleum 
products is expected to rise so rapidly as to 
require larger imports in 1960 than in 1954. 

Not much is known about the mineral 
deposits in Pakistan, it is concluded. Only 
about 28% of West Pakistan and a small 
part of East Pakistan had been covered 
satisfactorily by geological mapping before 
1955, so that the Pakistan Geological 
Survey is to concentrate for the next few 
years on: (a) The unexplored mountainous 
portions of West Pakistan; (6) important 
minerals needed for the development pro- 
gramme—such as ores of non-ferrous metals, 
coal and lignite, oil and gas, potassium salts 
and phosphates, and high-grade clays, and 
(c) ores of metals which have promising 
export markets—such as tungsten, titanium, 
antimony, cobalt, columbium, beryllium, 
and monazite. The Government must be 
prepared to give the Survey much stronger 
financial support than in the past. A very 
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substantial contribution to geological know- 
ledge of Pakistan has, it is stated, been 
made by the Canadian Government, which 
financed an aerial survey of most of West 
Pakistan (south of the high mountains), a 
ground geological reconnaissance of the 
former Baluchistan and Baluchistan States 
Union, and reconnaissance soil surveys of 
considerable portions of the Indus plain. 

It is considered desirable that private 
companies shall be encouraged to provide 
the capital and take the risks of prospecting 
and developing sources of fuels and minerals, 
under standards and safeguards laid down 
by the Government to protect the public 
interest. Where special circumstances existed, 
such as needs of national defence, or where 
private companies performed poorly, public 
enterprise might be preferred. To obtain 
good results from private enterprise in fuel 
and mining operations the Government 
needs a clear policy, offering strong incentives 
for rapid and thorough prospecting and 
providing for prompt exploitation of valuable 
deposits under appropriate safeguards so as 
to prevent waste or monopolistic practices. 

There is general agreement among those 
concerned with mining laws and regulations 
about the deficiencies of the present situation 
and how to set them right. Two major steps 
are needed: First, the establishment of 
a single agency responsible for the rapid 
development of fuel and mineral resources 
and, secondly, a thorough overhaul of the 
mining laws and regulations. The Govern- 
ment has already decided to take the first 
step by setting up a Bureau of Mines to 
which many of the existing controls over 
mining will be transferred. 

Until recently there has been no organized 
training for professional and technical workers 
in the mining industries in Pakistan. In 
1954, however, the School of Mines at the 
Lahore College of Engineering and Tech- 
nology started its first class. The first batch 
of mining engineers will graduate from this 
school in 1959 or 1960. It is estimated that 
the country will need upwards of 50 mining 
engineers to carry out the mineral develop- 
ment programme recommended in the five- 
year plan, but clear that for some time the 
mining industry will have to depend in 
large part on foreign experts, on Pakistanis 
trained abroad, and on geologists or civil 
engineers trained in mining techniques 


through a combination of training on the 
job and short experience in foreign mining 
schools and installations. 
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Except for workers in rock salt mines and 
oil and gas wells full-time semi-skilled and 
unskilled mining labour does not exist in 
Pakistan. The typical miner is a part-time 
worker recruited under a contract labour 
system, giving him no relationship with the 
mine owner or manager except through the 
labour contractor. This is considered a very 
unsatisfactory system from the standpoint 
of both the miner and the manager. The 
Bureau of Mines is therefore to study the 
whole problem of assuring a_ sufficient 
number of well-trained persons for the 
mining industry. 


e 

Ore-Dressing Notes 
(1) Screening 

D.S.M. Units with Dense Media 

In Mining Engineering for October last 
details of comparative results between Dutch 
State Mines screens working on heavy media 
as against the conventional screens are given 
by Slyke, Stukel, and Keller. The Holman- 
Cliffs heavy-media cyclone uses minus 65-mesh 
magnetite in 10-in. Ni-Hard cyclones. Plant 
feed averages 130 tons per hour at minus 3th 
plus 65 mesh and the conventional heavy- 
media circuit works with either drum or 
spiral units and treats plus {th or jth in. 
material with minus 65-mesh ferro-silicon. 
Ore and media are separated by screening at 
about 6 mesh, at which size capacity is good 
and wear and maintenance low. The cyclone 
heavy-media plant requires efficient separa- 
tion between plus 65-mesh ore and minus 
65-mesh media. To keep down costs the old 
practice was to separate at a coarser size, 
with the result that large tonnages of 
contaminated media had to be treated in the 
magnetic separators, which were thus over- 
loaded. Separation of magnetic media from 
non-magnetics was, therefore, not sharp and 
the magnetite loss was high. 

The D.S.M. screen, which consists of a 
concave wedge bar type in a stationary 
housing, is non-moving. It was described at 
the International Mineral Dressing Congress 
Stockholm meeting in 1957. Opening between 
the wedge bars is about twice the mesh of 
separation and the screen surface can be 
reversed to equalize wear. In the test 
operation one screen had a 0-5-mm. deck 
giving a 65-mesh to 100-mesh separation and 
the other a 0-7-mm. deck giving 48-mesh to 
65-mesh separation. The amount of float 


media reclaimed in the D.S.M. units averaged 


less than one-fifth of that coming through the 
conventional screens. The drag-out loss of 
magnetite per gallon of separator tailing was 
1-8 g. per gallon, against 13-6 g. per gallon for 
the conventional units. 

Although the screens only went into use 
half-way through the operating season, a 
substantial saving of media was shown by 
the stores returns. Work has shown the 
capacity of the D.S.M. screen to be high—of 
the order of 35 to 40 long tons per hour of 
pulp per foot of screen width at 70% feed 
solids. Wear life would appear to be of the 
order of 13,700 long tons per square foot. 
The best screen results consistently show the 
reduction of magnetic float separator loss of 
86°, but overall loss is not yet established. 
The number of magnetic separators needed 
for future plants should be reduced by use of 
these screens and the lower load would also 
point to economies in various other directions, 
such as structural steel needs and con- 
siderations of logistics. Less operator atten- 
tion is required with these screens than with 
the conventional pattern. 

(2) Production 
The Dome Flow-Sheet 

Dome Mines, in the Porcupine area, has been 
milling since 1912, save for two breaks. The 
initial capacity was 350 tons, which has 
to-day risen to just under 2,000, with a 
recovery of over 96%. The present plant, 
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which replaces the one burnt out in 1930, 
includes much of the old equipment.! It 
restarted with all sliming and grinding in 
cyanide, but in 1931 changed to grinding in 
water and use of corduroy strakes to trap its 
coarse gold. In 1955 duplex jigs took the 
place of the strakes. 

Coarse crushing to minus 7 in. is performed 
underground and continued to minus 3 in. 
mesh ahead of the grinding circuit, which 
sends its open-circuit primary product to 
classifiers closed with pebble mills. The 
pebble-mill discharge is classified, coarse 
product going to duplex jigs and on to further 
grinding. On release the pulp is pre-aerated 
and dewatered before cyanidation. Jig 
concentrates are ground, amalgamated, and 
refined. 


(3) Flotation 
Copper-Cobalt at Chibuluma 


The following information is extracted 
from a short paper by J. E. Harper. The 
first flotation stage at Chibuluma is worked at 
a pH between 10-8 and 11-3, produced by 
lime control to the ball-mills. Copper minerals 
are selectively recovered after depression of 
the cobalt with lime and sodium cyanide, 
which, to the extent of 0-05-lb. per ton, is 
added between ball-mill and conditioner. 
Methyl iso-butyl carbinol also added to the 
conditioner is the copper circuit frother, 
while Aerofloat 208 is used to recover copper 
and is added to the conditioner overflow. 
Cobalt minerals are activated with copper 
sulphate and sulphuric acid sufficient to bring 
the pH down to 9. In the cobalt circuit pine 
oil and sodium isopropyl xanthate are 
preferred reagents. The flotation feed is 
approximately 50° minus 200 mesh and a 
recovery of over 90°% of the copper and 94% 
of the cobalt is made. Finer comminution 
does not improve on this, but it does release 
cobalt attached to and entrapped within the 
copper. The feed to the cobalt cells is checked 
by a cut, which is run over a shaking table to 
show the comparative widths of copper and 
cobalt mineral bands. By this means the 
amount of copper passing into the cobalt 
circuit is controlled. Flotation is controlled 
to give cobalt concentrate of the required 
grade for following treatment, which is 3°% 
of copper and 15% insolubles. The copper 
and cobalt are recovered from the cobalt 
concentrate, but the copper concentrate 


1 From the 6th Commonwealth Congress Volume 
“ The Milling of Canadian Ores,”’ p. 132. 
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which is treated in a conventional smelter 
loses any cobalt which it contains in the slag.’ 


(4) Gold 
Field Method for Approximate Estimation 


In C.S.I.R.O. Report No. 553 by R. R. 
Lever, entitled ‘‘ A Paper Chromatographic 
Method for Field Assay of Auriferous 
Materials,’’ a valuable technique for pros- 
pecting use is outlined. Although this has 
primary value for the mining side of the 
industry a short mineral-dressing notice seems 
justified. The method is a development of 
paper strip chromatography and is especially 
applicable to material which cannot be 
satisfactorily identified by panning owing to 
the extremely fine nature of the gold. 
Accuracy is not sufficient for valuation 
purposes which would follow conventional 
methods, but there are many uses in the 
investigation for mineral-dressing purposes 
where a relatively quick and simple means of 
identification and rough quantification should 
be of value. 

Work started on the lines described by 
Williams and Nakhla.? Difficulty was 
experienced in the attempt to pass current 
through highly resistant quartz and passing 
the current through the surface of a polished 
specimen was next investigated. This had 
the difficulty that only a small surface would 
be available for reaction so that powdered 
material was then tried. Experimental 
procedures are fully described in the paper. 
The time of analysis is just over two hours 
for a siliceous ore and six estimations can be 
conducted simultaneously in 2} hours or 
30 estimations in 5$ hours. Values up to 
9 pennyweights per ton can be estimated, 
but above this the loading is rather difficult. 
Sulphides in the ore, by destroying the agua 
regia used for dissolution and by producing 
iron chloride, retard the movement of the 
bands in paper chromatography and _ this 
material should be eliminated or reduced in 
order to work on material similar to a 
siliceous ore. A procedure is fully described 
and the conclusion is made by the author 
that fine gold, as low as 14 parts per million, 
can be semi-quantitatively estimated in the 
field by dilute aqua regia extraction under 
slight pressure with development in ethyl 
acetate solvent. The apparatus is simple, 
portable, and can be used by anyone with a 
little chemical training. Close estimation can 


1 World Mining, Oct., 1958, p. 34. 
2 Trans. Instn. Min. Metall., 1951. 
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All- Welded 
Mine Car. 


be made in the field at low cost, but it is not 
an alternative to standard fire assaying 
practice. The application to prospecting of 
sulphide ores is limited and the whole 
process should be regarded as an aid rather 
than a complete end. For mineral-dressing 
purposes it should be most useful in the 
quick check of various products made during 
the batch testing of alternative methods of 
treatment. 





All-Welded Mine Cars 


The Watt Car and Wheel Co., of Barnes- 
ville, Ohio, recently produced 200 all-welded 
mine cars for the Hanna Coal Co. Division 
of the Pittsburgh Consolidation Coal Co. 
The eight-wheel cars weigh 6 tons each, are 
48 in. high, 84 in. wide, and 26 ft. long inside ; 
each car holds 543 cu.ft. or about 15 tons of 
coal. Constructed of high-tensile steel, the 
sides are ; in. thick ; the bottom, as well as 
the gussets, braces, and other supporting 
parts, are 3 in. thick. The cars are equipped 
with automatic couplers and roller-bearing 
wheels. 

Assembly, welding, and painting were done 
in the welding shop. The combination of two 
tacking and four welding stations provided a 
steady flow free of bottlenecks or wasted time. 
The tacking stations picked up the job from 
the cutting room. All parts were added there 
so that men at the welding stations did only 
welding and no fitting. At each tacking 
station a three-man team, one welder, one 
fitter, and a helper, assembled the car bodies. 
The welder made small but strong tacks 
which were easy to cover. The fitter worked 
closely with the welder to get the joints tight. 
The car was so designed that there was only 
one joint concealed by another part. This 
joint was welded at the fitting station before 
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the outer part was added. Welding at the 
tacking stations was with 3-in. and  %-in. 
E-6012 electrodes using direct current. 
Some welds were vertical and required an 
electrode with fast freezing characteristics. 
The E-6012 electrodes were well suited for 
this work. 

Direct current for welding was supplied by 
standard Lincoln Electric, 500-amp Idealarc, 
combination a.c./d.c. welding machines. Watt 
Car uses direct current for #; in. and smaller 
conventional electrodes and alternating cur- 
rent for iron-powder electrodes and larger 
conventional electrodes. 

After the mine car body was tacked it was 
moved over to one of the welding stations. 
There 1,400 ft. of welding on each car was 
completed, mostly fillet welds from } in. to 
in. Welders did this job in two days per car 
as there were no gaps caused by poor joints. 

An overhead crane was used to position the 
cars for downhand welding. Each car was 
turned eight times. Most welds were poured 
in with 3 in. E-6024 iron-powder electrodes, 
although some ;}; in. and + in. sizes were used 
on the smaller welds. On joints which had to 
be welded uphill an E-6013 iron powder 
electrode (proposed E-6014) with fast 
freezing ability was used. 


Letter to the Editor 


Gold and Uranium in the Witwatersrand 
Bankets 


Str,—In the course of his notes on the 
Geneva Conference on the Peaceful Uses of 
Atomic Energy which appeared in the 
MAGAZINE for October last, Dr. C. F. 
Davidson, writing of South Africa, again 














forci 
and 
are ¢ 
sugg 
origi 
recel 
be 1 
Prof 
that 
abou 
find 
prac 
bein; 
factc 
to bi 
In g' 
the ] 
used 
final 
:.2 
exan 
be 1 
reas 
from 
prob 
whic 
com] 
Dr. 
unfa 
theo 
the § 
mine 
is we 
that 
in a 
posu 
mag: 
Blac 
and 
in tl 
whe! 
cong 
10 n 
are j 
Tl 
com} 
in al 
any | 
aspe 
(1 
and 
large 
beds 
(2 
mine 
(3 
(1 








to 
er 
st 


id 


ne 
of 
he 








forcibly puts forward the view that the gold 
and uranium in the Witwatersrand bankets 
are of hydrothermal origin, with the further 
suggestion that the hydrothermal solutions 
originated from a granitic.magma; in a 
recent paper this granitic magma is held to 
be the post-Transvaal Bushveld granite. 
Professor Davidson’s sole evidence for this is 
that radioactive dating has shown them to be 
about the same age. It is disconcerting to 
find an eminent teacher of geology not 
practising modern scientific methods, this 
being a clear-cut case not only of a single 
factor, but a single favourable factor held 
to be correlation—a weak scientific method. 
In geology it is more and more evident that 
the principle of multiple hypotheses must be 
used in any examination of a problem. In the 
final summing up the factors for and against 
a particular hypothesis must be justly 
examined and the conclusion at best can 
be that a particular hypothesis is more 
reasonable than another. Yet I have found 
from a statistical study of a particular 
problem that the most reasonable hypothesis, 
which had worked in 85% of the tests, failed 
completely when applied to another area. 
Dr. Davidson does not discuss any of the 
unfavourable factors of the Bushveld granite 
theory, namely, that the nearest point to 
the granite is about 50 miles and the furthest 
mineralization of the Witwatersrand banket 
is well over 100 miles. To this must be added 
that no feeding channels can be found at all 
in a terrain noted for its magnificent ex- 
posures. It is strange that this granitic 
magma did not mineralize the intervening 
Black Reef Rocks, not only between Pretoria 
and Johannesburg, but even more strikingly 
in the case of the area east of Potgietersrust, 
where there are fine continuous beds of 
conglomerates of the Black Reef, perhaps 
10 miles from the Bushveld magmas, which 
are in fact highly mineralized with tin. 

These are, however, small points as 
compared with the fact that Dr. Davidson 
in all his papers on this subject has avoided 
any discussion of the following very important 
aspects of hydrothermal deposits :— 


(1) The continuity of the mineralization 
and its relationships both locally and over 
large areas to faults, dykes, and favourable 
beds. 

(2) Wall-rock alteration and variations in 
mineralogy. 

(3) Lateral and depth zoning. 


(1) Continuity of Mineralization—Any 
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study of the Witwatersrand bankets shows, 
as Wiebols says, that no matter how the beds 
are disturbed the mineralization is always 
only in the conglomerate bands. Small 
contemporaneous faults, for example, show 
that if the mineralization was hydrothermal, 
coming from a magma and travelling in the 
pebble beds, then deposition only took place 
in the pebble beds and there is no evidence at 
all that the solutions passed along the fault 
plane. It must be added that any study of a 
hydrothermal body shows that such uniform 
deposition of gold and pyrite over long 
distances rarely takes place. How does a 
solution deposit its trace elements in that 
manner? In hydrothermal veins, gold is 
often found against the wall rocks or around 
inclusions of argillaceous matter in the vein, 
but rarely just in the quartz. Yet this 
uniform mineralization is reported to have 
come from a magma up to as much as 150 
miles away and travelled in the beds after 
large faults had displaced them, dykes had 
been intruded, and a considerable amount of 
compaction had taken place. Dr. Davidson 
is postulating that this mineralization took 
place more than 1,000,000,000 years after the 
deposition of the bankets. South African 
geologists, whether trained in the schools 
of igneous petrology like Stellenbosch or 
Pretoria, or the sedimentary schools like 
Johannesburg, cannot accept this minerali- 
zation when they have at hand the problem 
of tracing in the mines of the Eastern Trans- 
vaal, Southern Rhodesia, and other minerali- 
zations along very well-defined structural 
features. It is curious too, that geologists 
trained in Europe find that a sedimentary 
hypothesis works in locating horizons that 
have been lost after they have had Rand 
experience. 

The Birrimian shear zones of Ghana are 
probably among the longest in the world and, 
furthermore, are mineralized intermittently, 
at least with gold, over a distance of more 
than 100 miles. The shears themselves can be 
readily followed underground and there is no 
evidence at all of variations in permeability, 
yet the gold mineralization in quartz rarely 
exceeds a 1,000 ft. on strike. 

Aluminous horizons are in general favoured 
by hydrothermal solutions for deposition 
and where the channels pass through lime- 
stones or highly siliceous rocks there is little 
or no deposition of quartz, arsenic, or gold. 

Dr. Davidson, with many others, talks of 
the greater permeability of conglomerates. 
In fact there is no evidence at all that the 
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conglomerates from the time of deposition 
until final compaction and cementing into 
their present state were more permeable than 
the adjacent quartzites. It is pure conjecture 
that the conglomerates were ever more 
permeable. In many underground water 
studies in Mozambique, it was my experience 
that in fact loose pebble and boulder beds are 
poor aquifers. First, the pebbles are 
practically impermeable, so that the water 
must pass through the matrix, which, like the 
banket, contains much argillaceous matter 
and hence reduce the permeability. On the 
other hand sandstones above and_ below 
containing very little clayey matter are very 
good aquifers. I suggest that these facts 
are just as valid as a_ straightforward 
statement that the conglomerates were the 
more permeable beds. It is strange indeed 
that when the conglomerates pass into banded 
pyritic quartzites the gold mineralization is 
still confined to the same horizon ; it does not 
wander into the foot or the hanging quartzites 
of the same texture. This was one of the 
points which convinced R. B. Young, a 
convinced hydrothermalist, when he arrived 
on the Witwatersrand that in fact the more 
reasonable hypothesis is the placer one. 
Every South African geologist readily 
concedes that the Witwatersrand bankets 
show hydrothermal alteration. Niggli, 
greatest of all magmatists as regards ore 
deposits, pointed out long ago that not all 
hydrothermal solutions arise from magmas. 
Unless a nearby intrusive body that can be 
connected with a hydrothermal mineraliza- 
tion can be found, it is utterly unjustified 
to summarily, and on one factor alone, 
connect an igneous body over 50 miles away. 
A metasomatic change within the conglom- 
erate bands can explain the relatively low- 
grade metamorphism just as satisfactorily. 
(2) Wall-Rock Alteration.—The bankets of 
the Rand show a very sharp cut-off of the 
pyrite and gold mineralization at the contacts 
with the beds below and above, yet the 
physical and chemical composition of these 
rocks is very similar. Wall-rock impregnation 
of dense rocks is usual not rare in hydro- 
thermal mineralizations. There is no sharp 
cut-off, whether the mineralization be tin, 
copper, gold, arsenic, etc. Furthermore, along 
a particular mineralization—say the anti- 


mony gold of the Murchison Range, or the 


Birrimian of Ghana—there may in one mine 
be an abundance of arsenopyrite and in 
another pyrite may be the main mineral. 
This is well brought out in the gold belts of 


Southern Rhodesia for example. Yet over 
hundreds of miles, the Rand Bankets are 
simply pyrite-gold-uraninite ores, with 
occasional pyrrhotite and in small quantities 
other sulphides. The main mineralization is 
very regular, unlike most goid belts. 

(3) Lateral and Depth Zoning.—An ore- 
body directly related to an igneous mass 
always shows lateral and depth zoning of 
minerals. That there is no zoning at-all over 
long distances and down to over 10,000 ft. is 
perhaps one of the greatest and strongest 
arguments against a magmatic origin of the 
hydrothermal solutions which have affected 
the banket. Surely over the immense areas 
and the great depths that have been mined 
someone should have been able to show not 
subtle variations in zoning but outstanding 
ones. I have seen porphyry bodies which can 
be related to a gold mineralization, as they 
are closely associated underground, yet a 
metamorphic aureol of tourmalinisation can 
be found even when there is no gold 
mineralization. The Bushveld Complex, 
about which there is difference of opinion, 
shows a zoning of metamorphism in a 
striking manner. The Kolar Gold Field 
shows zoning down to its great depths, yet the 
Rand banket is held to be an outstanding 
example of non-zoning. No Dr. Davidson, 
the theory is unreasonable ! 

Few will deny the value of radioactive 
dating, but when rare minerals such as 
monazite, found in one mine only, are dated, 
let us accept as fact that the age is that of the 
lock up of the mineral. From a few rare 
minerals found under abnormal conditions 
it is not justified to jump to stratigraphical 
conclusions without stating the evidence of 
how such a conclusion is reached. In 
Mozambique and Nyasaland I have studied 
the occurrence of minerals which have been 
used for dating purposes—lepidolite, mona- 
zite, uraninite, zircons, davidite, betafite, and 
allanite. For example, in the Tambane area 
of Southern Nyasaland, all these minerals 
are found in one area and their dating shows 
them to have a similar lock up age. The 
monazite is found along the joints and against 
the walls of a pegmatite. How, it may be 
asked, can the age of this monazite be 
related to the Basement Complex in which 
this occurs. The age of formation of the 
pegmatite is not known, it is younger and 
probably much younger than the sediments 
now metamorphosed into gneisses in which 
it occurs. The monazite itself is younger 
than the pegmatite. In the case of a mineral 
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in a clearly igneous rock—say a dolerite—the 
lock up age of the mineral is the same as that 
of the solidification and crystallization of the 
rock itself. It is clear from crystallization 
studies that solidification took place over too 
short a period to be geologically important. 
When it comes to sedimentary rocks which 
have been deposited in water, then com- 
pacted, silicified, and finally subjected to 
various cycles of heating up, how can the 
lock up age be related to the age of the 
rocks? Such a simple deduction has no 
sound scientific basis and until common 
minerals are dated, their lock up related to 
the age of the rocks, radioactive dating can 
have no stratigraphical significance, or, at 
best, be accepted with a small degree of 
reasonability. When it comes to rocks where 
simple solidification as a melt did not occur, 
caution must be used until it can be demon- 
strated practically that the lock up age of a 
particular mineral is that of the formation 
of the rock as well. At the present time there 
is a big gap in our knowledge of what happens 
to the daughter elements of radioactive 
minerals during metasomatism and meta- 
morphism, a gap that cannot be bridged 
simply by ignoring its existence. 


a 


Johannesburg, V. L. BoSAzza. 


Dec. 7, 1958. 


Engineering Log 


Aviation experts are currently experi- 
menting with a new system for parachuting 
a man back to earth from extreme altitudes 
without subjecting him to hazards. The 
device under study consists of an enclosed 
capsule coupled with a system of parachutes 
and is designed for use from supersonic 
aircraft flying at high altitudes. When the 
ejection handle is depressed by the pilot 
a complex series of mechanisms is brought 
into play. His shoulder harness is locked into 
position and a sliding door moves to seal his 
container, so that the air pressure is main- 
tained. Two charges of explosive then send 
the capsule down rails and out through the 
floors of the plane and fins are extended 
which steady the capsule during the first 
stage of its drop. Finally the series of 
parachutes is released and these, with the 
help of shock-absorbing equipment, slow 
the fall of the capsule during the rest of its 


1959 27 


descent. The capsule itself may take one of 
several possible forms, including a completely 
pressurized cockpit, the whole front of the 
plane, a minimum seat unit, and a half- 
way version with seat and some control 
instruments. Many engineering problems are 
involved and not least that of providing 
sufficient structural strength to prevent 
disintegration as a result of sudden stops or 
acceleration. Forces many times that of 
gravity—10 g’s or more—are normal in this 
type of flying. Although the capsule under 
design is intended for bailing out purposes it 
may also become standard equipment for 
space travellers within jumping distance of 
our globe.! 
* * * 


Although hafnium has now been in sub- 
stantial production for some years its use is at 
present restricted to the requirements of the 
Atomic Energy Commission. However, 
supplies should soon be available for industry 
so that a note in an American trade publica- 
tion may be of interest. Hafnium is found 
in association with zirconium to the extent 
of 1% or 2%, but a striking difference is that 
while zirconium is largely transparent to 
thermal neutrons, which are the activators in 
nuclear reactors, hafnium is largely resistant ; 
to use the technical term it has a high neutron 
cross-section. In addition it is strongly 
resistant to corrosion and has good strength 
and ductility. It is the preferred metal for 
making rods in controlling the nuclear 
reaction, operating by neutron absorption to 
form hafnium isotopes which can be repeated 
for an atom several times without noticeable 
change of dimensions. Hafnium has a specific 
gravity of 13-3 and a melting point of 
1,975° C. The oxide is a valuable insulater for 
very high temperature work and also a 
possible raw material for high-temperature 
ceramics, while the carbide makes a com- 
pound with tantalum carbide which possesses 
the highest recorded melting point for 
ceramics (3,942°C.).Hafnium boride has 
exceptional electrical conductivity. The note 
abstracted ends: ‘“‘ With such a variety of 
unusual properties hafnium and its com- 
pounds are destined to play a significant 
role in future technology.” 


* * * 


The Structural Clay Products Institute of 
Washington, D.C., has recently completed a 
bomb-proof home, created “‘ out of a sense 


1 Comp. Air Mag., May, 1958. 
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of duty to the public ”’ with the intention of 
providing its future owners with some kind 
of protection from nuclear blasts. The home 
was designed by a research affiliate of 
S.C.P.1., the Structural Clay Products Re- 
search Foundation, of Geneva, Illinois. In 
1957 research engineers of this foundation 
submitted a brick schoolhouse to the atomic 
survival test. The brick walls were unharmed, 
since an arching structural feature permitted 
them to bow } in. and return to their original 
position after the blast had receded. The 
compressible walls roll with the blast 
pressure. A group of windowless rooms in 
the centre of the house provides an important 
part of the protection. These inner walls, 
unlike those of conventional houses, are 
heavier than the outside walls. Officials of 
the Washington Foundation consider that 
the house offers the best protection available 
against nuclear blasts within the limits of 
cost and appearance. Their surveys, however, 
indicate “no public interest at all”’ in the 
protection offered by such a house. Designers 
are therefore promoting the building for use 
in areas affected by hurricanes and tornados.! 


* * * 


In the light of recent experiments it seems 
probable that spores will be the first living 
things to survive space travel, if they are 
not already travelling in space. It is now 
known that spores can live in the region, 
virtually airless, which is found above the 
earth’s atmosphere. Spores of the common 
bacteria and fungi have been subjected to a 
vacuum equivalent to that which a space 
traveller would experience 100 miles above 
the earth and have survived without apparent 
damage. In a report to the American Insti- 
tute of Biological Science Dr. Alton E. Prince, 
of Wright-Patterson Air Development Center, 
Dayton, Ohio, gave an account of research 
in which spores lived 32 days in these con- 
ditions. Dr. Prince pointed out that beyond 
100 miles variations in the density of the 
atmosphere would be slight. Analysis of 
results is not yet complete, but spores 
showed no evidence of damage or impairment 
of growth. Temperatures and other environ- 
mental conditions in the special space 
chamber were normal. No reduction in 
germination or change in colour were 
observed. Further experiments are planned 
to determine the effects of temperature 


1 Science News Letter, Sept. 13, 1958. 


extremes and the effect of life in a near 


vacuum.! 
ok * ok 


A new device which enables the blind to 
“read” printed matter in English type has 
been reported in the United States by the 
Veterans Administration. A portable unit 
scans the print and interprets each letter as 
a musical tone. Described as an aural reading 
machine, the unit has been designed and will 
be evaluated by the Battelle Memorial 
Institute of Columbus, Ohio, under contract 
from the Veterans Administration. The first 
task is to teach the reader to recognize the 
tone patterns of letters, words, and phrases 
by means of a tape recording. Readers hold 
a small probe in the hand and move this 
across the printed matter to be read. The 
probe is equipped with two tiny lights and a 
lens by means of which the image of the 
letters is projected on a row of photocells. 
The black-sensitive cells operate an oscillator 
which generates a pitch proportional to the 
height of the black part of the letter scanned. 
The pitches are translated to sound patterns 
through earphones. The unit is the size of a 
portable radio, 7 in. by 9 in. when housed in 
its wooden case, and weighs about 9 lb. 
It has an electric power switch and knobs to 
control volume and light intensity. A reading 
speed of 15 to 30 words a minute can be 
attained by means of the unit.” 


* * * 


The Gotaverken shipyard in Gothenburg, 
Sweden, has worked out the projection of a 
nuclear tanker of some 65,000 tons, the first 
such detailed study to be conducted in 
Sweden. The projected vessel’s outstanding 
characteristic is the placing aft of the entire 
superstructure at a distance of 300 ft. from 
the crew. Electric transmission links the 
reactor room turbo-generators with the aft 
engine room propulsion motors. This assures 
effective separation of the _ radiation- 
producing parts of the system from the 
crew's working-space and quarters. All 
reactor-room machinery is operated by 
remote control from the aft region of the 
vessel, an arrangement which has produced 
a steam cycle with slight loss of efficiency. 
The Gotaverken shipyard intends to work 
on the project and its development in close 
collaboration with the Babcock and Wilcox 


1 Science News Letter, Sept. 13, 1958. 
2 Science News Letter, Sept. 27, 1958. 
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Company in England and the United States 
of America. 


If it is to be used successfully nine times 
out of ten attempts an Intercontinental 
ballistic missile, which contains 300,000 parts 
each capable of failure, must achieve an overall 
reliability of 99-9999%%. In recent years 
the improvement of reliability of the com- 
ponents has been a major task for engineers. 
New demands in the form of higher operating 
temperatures, lower weight, and miniaturiza- 
tion of equipment pose new problems even 
in normal environments but still more in the 
“ hyper-environment ”’ found at supersonic 
speeds in altitudes of over 15 miles. At this 
height 100 times more ozone is found than 
at sea-level, together with low pressures and 
the presence of dissociated gases, atomic 
oxygen for instance, which are extremely 
reactive. Radiation is another problem at 
this altitude, while the missiles have to be 
capable of withstanding an increase in 
temperature from minus 65° F. to 1,200° F. 
within a few minutes, vibrations, zero gravity, 
and accelerations of up to 60g’s. Final 
testing of a tactical missile before firing may 
take six days. If the missile is in the research 
and development stage a month might be 
required. Even when missiles have been 
delivered to operational units they may be 
called in for retesting if new developments are 
decided on and modifications have therefore 
to be made, or for purposes of determining 
the effects of storage and handling.” 


A newly-filed U.S. patent (No. 2,835,330) 
offers a fresh method for the effective 
blocking out of fire damp in coal mines. The 
method uses simultaneously a spray of 
phosphoric or oxalic acid catalyst solution 
with a preliminary condensate of a urea 
formaldehyde resin. The solution is sprayed 
round openings or wherever a block is 
required and produces a foam which hardens 
rapidly into a volume-stable, resistant sub- 
stance which clings to receiving surfaces. 
The raw materials involved in this method 
occupy little space in the mine.’ 


1 Marine Engineering Log, Aug., 1958. 
2 Science News Letter, Sept. 27, 1958. 
3 Coal Age, July, 1958. 
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Bibliographies on Ore Deposits 


The simultaneous appearance of American 
and Russian bibliographies !: 2 on the geology 
of the world’s principal ore deposits provides 
food for thought on the unhappy state of 
our times, for the American work omits all 
references to publications in the Russian 
language whilst the Russian compilation 
lists only those contributions which have 
been published in the U.S.S.R. Consequently 
the only overlap is found in Russian trans- 
lations of Western texts. 

The American volume provides a selected 
list of 150 bibliographies covering 165 ore 
deposits of hydrothermal or magmatic origin 
(classified according to Lindgren), the deposits 
chosen being those “for which there is a 
sufficient literature to make their study a 
broadening and challenging experience.”’ 
Two-thirds of the deposits are in North 
America; and the range of cover extends, 
for example, from five works listed on 
Mawchi to 43 on Sudbury. The compilations 
are intended principally for students of 
economic geology ‘‘ to enable them to spend 
more time in the study of ore deposits 
and less on the mechanical process of litera- 
ture search.”’ (It may, however, be argued 
that this ‘‘ mechanical process’’ is a valuable 
part of a student’s training!) Of British 
publications, there are mentioned 25 works 
from the Institution of Mining and Metallurgy 
and 12 from THE MINING MAGAZINE, but only 
seven from the Geological Society of London. 

The Russian bibliography lists around 
1,000 papers and books published within a 
decade ; but as these are classified not on 
a regional basis but according to topic the work 
does not readily facilitate the detailed study 
of literature on an individual deposit. The 
extent to which some of the more distin- 
guished Russian geologists have apparently 
laboured to produce readable popular- 
scientific accounts of their investigations is 
highly commendable, though it may be that 
ghost-writers are not unknown in Soviet 
science. 

C.F. D. 


1 “Selected Bibliographies of Hydrothermal and 
Magmatic Mineral Deposits.” By JoHN DREW 
RipGE. Memoir 75, Geological Society of America, 
New York, 1958, 199 pp. Price $3-50. 

2 “ Endogennoe rudoobrazovaniye i endogennye 
rudnye mestorozhdeniya: bibliograficheskii uka- 
zatel’ za 1945-54 gg.’’ [Endogenetic ore formation 
and endogenetic ore deposits: bibliographic index 


for 1945-54.) Academy of Sciences, Moscow. 82 pp. 
Price 4r. 
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Choice of Conveyor-Belt Widths 


The nomograph illustrated here, prepared 
by the Sandvik Steel Band Conveyor Co., 
Ltd., of Selly Oak, Birmingham, can be used 
to determine the proper conveyor-belt width 
for handling bulk materials. For use it is 
necessary only to know the tonnage of 











As indicated by the example illustrated on 
the nomograph, to find the belt width recom- 
mended to carry 90 short tons/hr. of a 
material weighing 60 Ib./cu. ft. at a speed 
of 200 ft./min. and having a material factor 
of ““C”’ one would locate 90 on the “ tons 
per hour”’ scale and project a line through 











7 300 
715 I 7 0.015 
+250 [ 
+ 0.020 
Tt? +200 
+25 ris + 0.030 
+150 
+30 +> 
os _ dias 0.040 
> T35 + 0.050 
= . oe 2. ~ 
. th 5 “ 
[4 a al - oe oa * 
ae | 2 zJti T 
a Ts rs) 80 ar" 
+T15 a ji +01 + 
we +60 od rrr} 70 P ~ - 
Q 70 a 77 7 Bo E MATERIAL = % 
= | . io +r 600 a +0.15 FACTOR sr | 
! +80 3 Se +50 = < +> 
is to» 7 +0 34 5 teed - 7 A = we 
vu +4 - +50 +> FT 300 a 
< 100 “Fad se —_— TT" — —> 8 5 . 
= +125 Bes 8 +s — 720" 3 +030 coe —>< 
u Q +60 = m4 30 a —_ = +150 ‘ z + 
4 T 100 a + 2 
a | +125 E 4a “ | 9 0.40 : wi 
be 4 a Se 
; 3 ae = 42 i +60 2 Tiss ¢ “+ 
: 3 +20 7 uw 450 Tan = 
of ife = tt we, 
+250 +415 & 7 To = " 
+ 400 tae 10 bs 
+300 45090 . +20 wr 
= +12 ss +15 + 
~ > oo 
+00 +i 2 +10 4 = 
+9 47 420 L 
1 500 Té 45 
=F aA4 3.0 


material to be moved per hour, its density 
in lb./cu. ft., conveyor speed (ft./min.), and 
a “ material factor’’ (“ A,” “ B,” or “C’’) 
which depends on the characteristics of the 
material being handled. This factor is 
determined as follows : Materials with sharp 
edges—with or without dry fines (B) ; with 
moist fines (C). Materials with round edges— 
with or without dry fines (A); with moist 
fines (C). Powdered materials—dry (A) ; 
moist (C). Plastic materials (C). Materials 
with sharp edges include ores, quartz, lime- 
stone, sinter, coal, coke, etc. Those with 
round edges comprise such items as cement, 
clinker, granulated products, gravel, seeds, 
potatoes, beans, grain, etc. Powdered 


materials generally are obtained by grinding 
and include ore concentrates, foundry sand, 
cement, etc., while plastic materials include 
dough, fats, clays, margarine, paper pulp, 
mash, etc. 


60 on the adjacent “lb. per cu. ft.’’ scale 
until it intercepts the “ cu. ft. per hr.’’ scale. 
A line is then drawn from this point through 
200 on the “ feet per min.”’ scale and extended 
to the “ cu. ft. per ft.’”’ scale. From here the 
line is extended through the ‘“ material 
factor ’’’ designation “C’’ and the intercep- 
tion of this line with the final “ width ”’ scale 
indicates that a 24-in. belt should be specified. 





News Letters 


VANCOUVER 


December 11. 


Placer Development, Ltd.—The equity of 
shareholders of Placer Development, Ltd., 
reached a value of $15,406,551 at April 30, 
1958, Mr. John D. Simpson, the company’s 
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president, told the annual meeting on Novem- 
ber 14. The net current position is practically 
the same as at the end of the previous fiscal 
year, although investments have increased by 
$255,663 and fixed assets by $749,238. 

Placer’s principal Canadian operation is 
that of Canadian Exploration, Ltd., a wholly- 
owned subsidiary mining lead and zinc and, 
until recently, tungsten ore at Salmo. In the 
six months to October 31 this company 
suffered a loss of $137,819 after provision for 
depreciation and taxes. The loss was due to 
termination of the tungsten contract, the low 
price ruling for the major portion of the 
period for lead and zinc, together with the 
inability to sell all concentrates produced and 
the resulting necessity of stockpiling. At 
October 31 last Canadian Exploration had 
on hand 5,700 tons of zinc concentrate. 
Mr. Simpson said it had been possible to 
dispose of all the lead stockpile and he was 
hopeful that disposal of a large amount of 
the zinc concentrate would be arranged in 
the near future on a plan that would also 
provide for sale of a higher percentage of 
current production. In those circumstances 
the company anticipated a reasonable profit 
on its lead-zinc operation. The tungsten 
operation was suspended at the end of July 
after fulfilling the contract with the United 
States Government. Additional production, 
consisting of 37,000 units of WO,, has been 
stockpiled and “ this will not be sold nor will 
production again commence until such time 
as satisfactory sales can be made,’ the 
president said. 

Canadian Exploration has been notably 
active in the exploration field through its own 
efforts and also through those of its own 
wholly-owned subsidiary, Canex Aerial Ex- 
ploration, Ltd., as well as through participa- 
tions with other companies active in explora- 
tion. Mr. Simpson told the meeting that high 
hopes of profitable production were enter- 
tained in two participations : The develop- 
ment of the Merritt property of Craigmont 
Mines, Ltd., and the big zinc-copper develop- 
ment in the Mattagami area of northern 
Quebec. In partnership with Noranda Mines, 
Ltd., and the Peerless Oil and Gas Co., 
Canadian Exploration is carrying on both 
surface and underground development of the 
Craigmont property and at the date of the 
meeting the Placer subsidiary had acquired 
a 43-5% interest in the total venture. As a 
result of the work done probable ore was then 
estimated at 13,000,000 tons grading 1-85°/, 
copper with an additional 9,000,000 tons of 
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possible ore grading 1-49°%% copper. In the 
Mattagami venture Canadian Exploration 
joined with Noranda Mines and McIntyre 
Porcupine Mines in an agreement with the 
Mattagami Syndicate whereby each of the 
three companies shared equally in a 66-6% 


participation. Checking done since the 
development work has been directed by 
Canadian Exploration and has confirmed the 
Syndicate’s earlier estimate of reserves con- 
taining 14,000,000 tons grading 1-4 oz. of 
silver and 0-019 oz. of gold per ton, with 
13-72% zinc and 0-67°% copper, and has added 
moderately to that tonnage. 

Reviewing the activities and experience of 
other subsidiary companies the president said 
the Coronet Oil Co. has in the period from 
May 1 to October 31, 1958, produced 197,000 
barrels of oil for its own account and the 
account of Placer Development, Ltd., in 
respect of the latter’s over-riding royalty 
interest of 40% in the Andector (Texas) 
leases. The estimated net profit for this 
period for Coronet is $149,530 and the amount 
received by Placer for royalties is approxi- 
mately $215,000. 

The American Exploration and Mining Co. 
has continued an active exploration pro- 
gramme of examining many prospects in the 
western United States, the Philippine Islands, 
and Hong Kong. Although most results have 
been negative the company is carrying on 
extensive tests on a big low-grade gold 
property in Montana with some hope of 
bringing operating cost and recovery value 
into line and is negotiating for an agreement 
to warrant further exploration of a large 
low-grade open-pit copper prospect in the 
Philippines. The Evan Jones Coal Co., in 
which American Exploration owns a 484% 
interest, has received a new one-year contract 
for delivery of 230,000 tons of coal to the 
United States Armed Forces in the new State 
of Alaska. Clutha Development, Ltd., held 
contracts for the sale of its anticipated 
production of coal to the end of 1958, but 
the continued decline of the Japanese steel 
industry made it necessary to extend the 
time for delivery of coking coal to that 
country. Accordingly, output at Foybrook, 
Australia, has been substantially reduced. 
The company is_' making intermittent 
deliveries to the Argentine on a smaller 
scale. 

In referring to associated companies 
Mr. Simpson said Bulolo Gold Dredging had 
earned a net profit of $403,005 in the year 
ended May 31, while Pato Consolidated 
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earned a net profit of approximately $800,000 
in the first half of 1958. Asnazu Gold 
Dredging made a capital distribution of 
20 cents per share in October and it is 
estimated that Placer Development will 
receive some additional $43,000 on the 
winding up of this associated company. 

Vancouver Island.—As a result of the 
negotiation of a new labour contract by the 
Howe Sound Co. with the International 
Union of Mine, Mill, and Smelter Workers 
it is considered likely the Britannia copper- 
zinc mine 30 miles north of Vancouver will 
be re-opened early in the new year. The 
operation has been closed since last spring 
when copper reached its lowest price since the 
war. Mr. F. A. McGonigle, the executive vice- 
president of the Howe Sound Co., visited 
Vancouver and Britannia recently and made 
preliminary arrangements for resuming pro- 
duction. He said that future operation would 
suffer through imposition of a tariff by the 
United States, a tariff which was invoked 
when the price of the metal fell below 25 cents 
per lb. but which was not lifted when that 
figure was regained. Mr. McGonigle, now a 
resident of New York, is well known in British 
Columbia as the former resident manager of 
the Kelowna Exploration Co., Ltd., at 
Hedley. 

Shareholders of Privateer Mine, Ltd., are 
to be asked to approve a re-organization of 
the company with a view to renewed activity 
in the Zeballos gold-copper area. It is pro- 
posed to give up all issued 3,000,000 shares 
in exchange for 600,000 shares in a new 
company to be known as New Privateer 
Mine, Ltd., which would then have the 
necessary capital structure to arrange for new 
financing. As a result of the work being done 
by Tofino Mines, Ltd., on a gold property 
at Tofino the Privateer company now appears 
likely to receive a return on the $50,000 
invested some years ago in the Tofino 
development. Tofino Mines, Ltd., is con- 
trolled by Moneta Porcupine Mines, Ltd., but 
is committed to repay Privateer out of 5% 
of net smelter returns. 

During the nine months to September 30, 
1958, the period in which Cowichan Copper 
was mining and milling copper ore on 
Vancouver Island in preparation for shipping 
concentrate to Japan, the company had 
earnings of $466,095, equivalent to $6-47 per 
ton of ore or $58-55 per ton of concentrate 
produced. The output consisted of 7,961 tons 
of concentrate assaying 28-12% copper and 
was obtained from 72,253 tons of ore 


grading 3-2% copper. Contained copper of 
4,475,313 lb. at 28-5 cents per lb. was valued 
at $1,275,464 and 25,632 oz. of silver at 
89-125 cents per oz. at $22,844, to give a 
gross value of $1,293,308 equivalent to $18-03 
per ton of ore or $163-08 per ton of con- 
centrate. The total operating expense was 
$832,213. The ore reserves at November 30 
last have been estimated at 147,800 tons of 
proved ore grading 2-85% copper and 
136,750 tons of probable ore grading 2-20% 
copper in addition to 866,667 tons of marginal 
material grading 2-00% copper in the “ E”’ 
zone. The company is shipping at the rate 
of 12,000 tons of concentrate annually. 
Lillooet.—A merger of wide interest was 
announced on December 8 last jointly by 
Dr. Franc. R. Joubin, president of Bralorne 
Mines, Ltd., and the Hon. Frank M. Rost, 


‘president of Pioneer Gold Mines of B.C., Ltd. 


If approved by the shareholders the Pioneer 
company will transfer all assets, including the 
producing dividend-paying gold mine 2 miles 
distant from the Bralorne mine and with 
overlapping underground entries close and 
parallel those of its neighbour, to the Bralorne 
company in exchange for one share of Bra- 
lorne capital stock in exchange for five 
shares of Pioneer. Both companies have 
enviable ‘dividend-disbursement records and 
both properties have been producing gold 
since the beginning of the century. Dr. Joubin 
was a young engineer on the Pioneer staff 
until 1947 and since his ascension to the 
head of the Bralorne company has advocated 
such a merger as that now announced. 

Nicola.—Torwest Resources, Ltd., has ex- 
tended a big trench on its Swakum Mountain 
property near Merritt to a length of 600 ft. 
and an average width of 50 ft. Surface 
sampling at 10-ft. sections across the width 
has yielded successive assays of 2-06%, 
2:55%, 2-35%, 1:60%, 1-50%, and 0-50% 
copper, with minor quantities of gold and 
silver. A spontaneous-polarization survey 
being conducted simultaneously with surface 
work and diamond drilling has indicated a 
major extension of the sulphide zone to the 
north-east and exploration is consequently 
being intensified in that direction. 

Cariboo.—The Newmont Mining Corpora- 
tion of Canada, Ltd., is planning to carry 
out a diamond-drillling programme on the 
Myrtle gold prospect near Barkerville. 
Arrangements have been made with the 
Cariboo Gold Quartz Mining Co., Ltd., for 
the use of underground entries to provide 
suitable drill stations. 
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TORONTO 


December 30. 


Elliot Lake.—Shareholders of the Stanleigh 
Uranium Mining Corporation have been 
informed that the plant is now treating 
70,000 tons of ore monthly grading 2-06 lb. 
of uranium oxide per ton. In the five months 
ended November 30, 1958, the company 
treated 300,000 tons of ore for the production 
of 583,690 lb. of uranium oxide. a 
anticipated that December output will total 
129,000 Ib. Ore reserves are now sufficient 
to meet the Eldorado contract and the 
company still has favourable areas to explore 
for further ore. 

Manitoba.—The International Nickel Co. 
of Canada reports rapid development at the 
Thompson mine plant site, which is scheduled 
for completion in 1960. It is hoped that the 
first smelter output will be obtained in June 
of that year. The mine, when completed, will 
have an annual nickel production capacity of 
75,000,000 lb. In the accompanying aerial 
view of the plant in course of construction 
the headframe of the 2,100-ft. production 
shaft can be seen to the right of the concen- 
trator and behind it are three fine-ore bins. 
In the left background is a 500-ft. chimney, 
one of the tallest landmarks in western 
Canada. Winding through the wooded area 
is the Burntwood River, on the banks of 
which, three miles from the plant site, is 
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being built the town of Thompson where the 
mine’s 2,000 employees and their families 
will live in one of Canada’s most modern 
communities. 

Reporting to the Provincial Government 
a firm of economic consultants recently 
suggested that the Hudson Bay Mining and 
Smelting Company should be asked to open 
its facilities to all mining firms in Manitoba. 
In reply the company stated that it “ had, in 
earlier years, the plant capacity to treat 
custom ores and concentrates from other 
producers. The situation changed some 
years ago and the full capacity of its metal- 
lurgical plants is now required for the treat- 
ment of its own products.” 

Quebec.—The gold output from Quebec 
mines for August has been reported as 
87,203 oz., bringing the total for the first eight 
months of the current year to 690,923 oz., 
which compares with 666,453 0z. for the 
corresponding period of 1957. August silver 
shipments totalled 309,554 oz. and the eight- 
month total was 2,602,600 oz. Asbestos 
produced in the same month amounted to 
80,840 tons, bringing the total for the first 
eight months to 534,419 tons. 

Operations at Lake Asbestos of Quebec, 
Ltd., were officially started on October 16. 
The American Smelting and Refining Com- 
pany which controls Lake Asbestos is 
reported to have spent $36,000,000 -to bring 
the deposit to the production stage. An ore- 
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body that lay beneath a lake is being ex- 
ploited as part of a drainage system of a 
populated area. Open-pit mining is expected 
to be possible for 20 years, ore reserves 
having been estimated at 42,000,000 tons. 
The plant capacity is 1,350,000 tons a year, 
which will yield about 100,000 tons of 
asbestos fibre. The plant has now reached 
full capacity. 

Officials of Aluminium, Ltd., recently 
announced that the production of primary 
aluminium at its Canadian smelters will soon 
be reduced by about 10% to an annual rate 
of approximately 500,000 tons, as compared 
with production of 620,000 tons in the peak 
year 1956. The reduction, which is expected 
to bring rates of production into approximate 
balance with the current and the estimated 
volume of sales of Canadian ingot, was 
to be made early in January at two plants 
in Quebec. It is expected that the power 
released by the cutback in aluminium 
production will be sold and may be reclaimed 
for metal production at any time. It has 
also been announced that Aluminium, Ltd., 
and Fabrique d’Emballages Métalliques S.A., 
of Fribourg, Switzerland, the leading maker 
of aluminium cans in Europe, are merging 
their common interests in the aluminium 
can market in Europe and_ overseas. 
Aluminium, Ltd., is to acquire one-third of 
the shares of “ F.E.M.” through a 50% 
increase in F.E.M.’s capital. 

It is reported that, encouraged by high 
copper and nickel values in current drilling, 
the Quebec Ascot Copper Corporation has 
ordered two diamond drills for an 
accelerated drilling programme on its property 
in the westerly section of Beauchastel 
Township in the Noranda area. In addition, 
Quebec Ascot is financing R.M. Nickel Mines, 
Ltd., in another drilling programme. Here 
considerable surface sampling and limited 
preliminary drilling have returned en- 
couraging nickel-copper values, some grab 
samples running as high as 18-50% nickel 
and 7-96% copper. 


MELBOURNE 


December 20. 





Gold Production.—The production of gold 
for the nine months of 1958 to September 30, 
as advised by the Commonwealth Statis- 
tician, is 818,404 fine oz.; this total com- 
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pared with 809,115 fine oz. in the same 
period of 1957 and 764,352 fine oz. in 1956. 
This shows a comparatively small increase 
over the periods, but the fact that the posi- 
tion is as good as it is is due to the efficiency 
of the gold-mining industry. Output has 
been maintained without noticeable en- 
croachment on the higher-grade ore reserves, 
but a large tonnage of what is now marginal- 
grade ore would move into the reserve class, 
given an adequate price for the metal. 
Periodical adjustments of the basic wage 
continually push costs up, not only for wages 
in the industry but also for all commodities. 
There is now a strong move to increase the 
period of two weeks’ paid annual holidays in 
industry to three weeks and although this 
warning has been given to secondary in- 
dustries its extension to the gold-mining 
industry may be taken as inevitable. 

Great Boulder.—The chairman of that 
leading Western Australian gold mine, Great 
Boulder Mines, has stated that the Austra- 
lian gold-mining industry would revive if the 
price for gold was raised to a reasonable 
level, but otherwise an increase in profits in 
the future could not be expected. In the 
year ended June 30, 1958, Great Boulder 
made a net profit of £A272,860, as com- 
pared with £A258,512 in the previous period. 
The ore treated was 511,859 tons and the 
recovery 124,392 fine oz. of gold. This was 
the first time the mine has passed half a 
million tons in the yearly throughput, but this 
tonnage is the maximum the mill can treat 
efficiently ; maintenance of the increased 
tonnage will necessitate more expenditure 
for development. Ore reserves at the end of 
the year were 2,015,000 tons, 2 decrease of 
56,500 tons ; the assay value was 5-52 dwt. 
gold per ton. 

Future expenditure will be affected by 
higher working costs arising from quarterly 
adjustments of the basic wage, which 
naturally affect profits. An increase in the 
world price of gold is unlikely, but there is the 
possibility of assistance from the Common- 
wealth Government. The Gold Mining In- 
dustry Assistance Act provides assistance up 
to £{A2 15s. per oz., according to production 
cost ; if the producers’ profit exceeds 10%, 
on capital employed the amount of the sub- 
sidy is reduced to give this profit margin. 
This restriction penalized older mines whose 
assets have been written down and the case 
for a straight subsidy, irrespective of the 
book value of the capital employed in pro- 
duction of the gold is being discussed. 
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Iron Ore in Tasmania.—It is reported that 
results of drilling the iron-ore deposits on 
the Savage River have been so encouraging 
that further exploration will be carried out. 
The ultimate object of this work is to prove 
sufficient tonnage to warrant the establish- 
ment of a State-owned iron and steel industry 
in the island. Work on the Savage River iron 
deposits was commenced by air-borne and 
surface magnetometer surveys, carried out 
by the Bureau of Mineral Resources ;_ this 
work was followed by diamond drilling by 
the State Department of Mines. Ore-dressing 
investigations are in progress, for the grade 
of ore is too low for smelting without up- 
grading. The objective is the proving of 
100,000,000 tons of ore. 

Coal.—Despite the progress of oil fuel in 
industry Australian demand for coal con- 
tinues to expand ; this is due to lower selling 
price, the grading of coal to suit the require- 
ments of users, and, in the Eastern Australian 
States of New South Wales and Queensland, 
to the marketing of washed coal. The big 
factor in the position is mechanization and 
the increased production per man shift. On 
the Collie coalfield in Western Australia 
arrangements have been completed with the 
miners’ union for the Amalgamated Collieries 
to commence an open-cut mine, with an 
initial production of 500 tons per day. At 
the same time the company will commence 
the development of a new deep mine and will 
increase the output of its existing mines. 
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This new mine will replace a colliery which 
will be worked out in about three years. 

The monthly production of the Collie field 
is about 77,500 tons of coal, but this is 
inadequate to meet the demands of the State’s 
expanding industries and Collie is Western 
Australia’s only commercial coalfield. Coal 
exists in other localities, but the seams are 
small and unsuited for economic working. 
Exploratory work in recent years has con- 
siderably extended the boundaries of the 
field beyond the limits previously placed on 
coal occurrence. 

Collinsville, near Bowen, is one of Queens- 
land’s important coalfields. With the growth 
of the Mount Isa enterprise the extension 
of the company’s coal-burning power plants, 
and the increasing demand for coke for lead 
and copper smelting the company has estab- 
lished its own coal mines at Scottsville, on 
the Collinsville field. The company’s new 
mine is being opened by multiple entry 
inclined tunnels which will be equipped with 
belt-conveyors for the transport of coal, the 
design covering two sets of seven parallel 
tunnels. The most modern mechanical 
methods of mining, loading, and transport 
will be installed and the mine should be one 
of the best mechanized properties in Australia. 
Special attention is being given to safety in 
operation and a car park is to be provided for 
employees. To date some 30,000,000 tons 
of coking coal have been proved in and 
about the main area of the mine. The 








36 THE MINING MAGAZINE 


operating company is Bowen Consolidated 
Collieries, Ltd., a subsidiary of Mount Isa 
Mines, Ltd. : 

Aluminium.—The British Aluminium Com- 
pany is inspecting the aluminium smelting 
works and the financial aspects of the Bell 
Bay aluminium plant in Tasmania. This 
plant is owned and operated by the Common- 
wealth and Tasmanian governments, using 
imported bauxite. It has been recognized by 
the operating Commission that economic and 
competitive production necessitates greater 
output and consequently extension of the 
plant. The governments are agreed that this 
objective must be assisted by admission of 
private enterprise to the undertaking and 
British Aluminium was accordingly invited to 
examine the project. 

Premium Gold Sales.—The Gold Producers 
Association has given valuable assistance to 
the gold-mining industry in premium sales of 
gold. In the 12 months to September 30 last 
86,525 fine oz. were sold for 3,040,002 U.S. 
dollars. In the period the average selling 
profit above the Australian standard price 
of £15 12s. 6d. per fine oz. was 4-4d. The 
highest premium received was 4-88d. and 
the lowest 3-94d. Since the Association’s 
incorporation in 1951 total sales have been 
5,083,252 fine oz. for 181,393,062 U.S. dollars. 
The average selling price was 35-68 dollars, 
equivalent to an average selling profit of 
7s. 7-17d. per fine oz. above the Australian 
standard price, the total selling profit 
amounting to £A1,930,915. The total amount 
paid to members of the Association is 
£A1,876,800. 

Oil.—Results of drilling in Papua have 
stimulated interest in prospecting for oil 
in Australia and its vicinity. In Papua 
extensive operations are being planned for 
the coming year by Oil Search, Ltd., Austra- 
lasian Petroleum Pty., Ltd., and Island 
Exploration Pty., Ltd., together with their 
overseas associates. Two other companies 
operating in Papua are Enterprise of New 
Guinea Gold and Petroleum Development 
Co., and Papuan Apinaipi Petroleum, both 
of which have been in the field for some 
time engaged in preliminary work. The 
former company states that geological and 
geophysical surveys have proved the existence 
of a 300 square mile sedimentary basin con- 
taining rock types which could form source 
or reservoir beds. Conclusive evidence of 
structures suitable for the accumulation of 
oil or gas has not yet been disclosed, but 
interesting features well worth examination 





have been located. The latter company is 
concentrating on an area near the Puri well, 
where oil was struck recently. 

On the mainland the Cordillera Mining Co. 
of New York is to operate jointly with 
Australian—American Oil Pty., Ltd., on a 
concession in Queensland between Long- 
reach and the South Australian border and 
aerial surveys are being made. The concession 
covers an area of 12,000,000 acres. Oil search 
licences have been taken out, or are being 
sought, over all but an area of 115,000 sq. 
miles of Queensland’s 670,000 sq. mile area. 
Additional leases have been granted over 
111,000 sq. miles of the sea bed along the 
Great Barrier Reef and the Gulf of 
Carpentaria. 

Delhi—Australian Petroleum, Ltd., is to 
drill near Innamincka, South Australia, close 
to the border of that state and Queensland. 
And a drilling plant is being moved to the 
site. 

Considerable Australian capital was put 
into Timor oil in 1957-58, but the company’s 
progress has been disappointing to share- 
holders. It is now proposed to make a new 
share issue to continue prospecting. Prospects 
of the venture are considered to warrant 
additional expenditure. A link-up with an 
American company is being sought. 

Cape York Bauxite.—The potential value 
of the Weipa bauxite deposit on the west 
coast of the Cape York Peninsula is attracting 
outside interests. The British Aluminium 
Co., Ltd., owns 50° of Comalco, which is the 
Commonwealth Aluminium Corporation Pty., 
Ltd.,; the Consolidated Zinc Corporation 
owns the other 50%. Comalco has spent 
£A1,000,000 on prospecting and developing 
the bauxite deposits. 

Zine.—Production of zinc by the Electro- 
lytic Zine Co. of Australia, Ltd., at Risdon, 
Tasmania, in the year to June 30, 1958, was 
a record at 115,129 tons, or 8,507 tons more 
than in the previous year. Average daily 
production was 309-5 tons compared with 
292-1 tons. The third unit of the sulphuric 
acid plant was put into use and the total 
productive capacity is now 170,000 tons per 
year. Electric power was insufficient to 
permit the sulphate of ammonia plant to 
work continuously at capacity. Average 
power load at the Risdon works during the 
year was 100,000 h.p. At the company’s 
Rosebery mines, on the West Coast, 
209,511 tons of ore were mined and 210,440 
tons were milled, an increase over the 
previous year of about 10% ; grade remained 
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the same. An increase in the output per man 
shift of all mine employees was reported. 
The ore reserves were estimated at 
2,900,000 tons, an increase of 600,000 tons. 

Production of sulphate of ammonia at 
Risdon was 49,748 tons and plant capacity 
is approaching 62,000 tons per year, but out- 
put is handicapped by the power position. 
The company supplies all Tasmanian needs 
for superphosphate and the year’s deliveries 
were 102,891 tons, an increase. of about 
16,000 tons on the previous year. 

The company, in conjunction with Rio 
Tinto, Ltd., and the Mount Lyell Mining and 
Railway Co., have continued exploratory 
work in the North-West and South-West 
sections of the State and the company is 
investigating on its own account an area in 
Eastern Tasmania. 

New Zealand.—Reports from New Zealand 
indicate that there is to. be an intensive 
search for oil. Much work has been done in 
seismic surveys and the stage has been reached 
when a decision on the site for a trial well, or 
wells, will be made. In the past 90 years 90 
bores have been drilled and recovery of oil 
is stated to have been approximately 
24,000 tons. This production has been in 
the North Island. The present search for oil 
was commenced in November, 1955, and is 
concentrated round the base of Mount 
Egmont. Expenditure to date is given as 
£{NZ600,000, but expenditure on the search 
as at present planned is expected to reach 
£NZ2,000,000. 


Treatment 
Plant, 
Rum Jungle. 


Australian News and 
4 


Information Bureau 


A second projected New Zealand enter- 
prise is the utilization of the extensive 
deposits of iron sand. The most important 
area is stated to be in the vicinity of Lake 
Taharoa, on the west coast of the North 
Island. The deposit there is estimated to 
contain 173,000,000 tons of concentrate. 
At Patea reserves are given as 14,000,000 tons 
and at Muriwai survey is reported to have 
shown 17,600,000 tons of recoverable iron 
sand. At Marokopa the quantity available 
is 29,000,000 tons. Other deposits of reported 
great tonnage exist, but the grade of sand is 
lower than at the localities mentioned and 
there is doubt as to their ultimate commercial 
importance. The deposits occur along the 
beaches and in a number of cases extend 
below low-water mark. It has been reported 
that experimental metallurgical work using 
electric furnaces has been done. A complica- 
tion in the metallurgy is the association of 
titanium which was the cause of the failure 
of early efforts at iron smelting. 


FEDERATION OF MALAYA 


December 16. 


Iron Industry.—The Federation Govern- 
ment has been asked to sponsor the setting up 
of an iron-smelting plant in Malaya. The 
Associated Chinese Chambers of Commerce 
in Kuala Lumpur, in a memorandum to 
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Mr. Tan Siew Sin, Minister for Commerce 
and Industry, has suggested that the ex- 
pansion of the industry should play an 
important part in Malaya’s economy. The 
Chambers feel it unwise to allow the industry 
to depend helplessly on one buyer for its iron 
ore—Japan. The investment involved, it is 
thought, would be of such a magnitude that 
private capital would not be able to cope 
satisfactorily without Government sponsor- 
ship. Mr. Henry Wong, secretary of the 
Associated Chambers, suggested that the 
Government could use part of-a loan of 
(Malayan) $100,000,000, provided by Brunei, 
to sponsor the project. 

Mr. J. P. Diamond, managing director 
of the Eastern Mining and Metals Company, 
of Kuala Lumpur, has been holding talks in 
Tokyo with Japanese steel manufacturers 
about plans for a (Malayan) $50,000,000 
iron-mining project in eastern Malaya. He 
placed before the Japanese proposals to 
develop iron-ore deposits in Pahang State 
and it was agreed that sub-committees 
should be set up to study the Malayan plans 
in detail. According to a Tokyo message 
Mr. Diamond proposed that (Malayan) 
$10,000,000 be obtained from the Hong Kong 
and Shanghai Banking Corporation, 
$10,000,000 from the U.S. Development and 
Aid Fund, and $10,000,000 from Japanese 
interests. Japan would provide equipment. 

The prospect of developing more iron-ore 
deposits in Malaya is also being looked into 
by two other concerns—the Malaya Mining 
Company and Kepong Mines, Ltd. Mr. Tsang 
Tak Cheun, senior partner of the _first- 
mentioned firm, and chairman of the second, 
said that the two mines present production 
capacity exceeds 500,000 tons of iron ore 
annually. 

Singapore Steel and Iron Mills, Ltd., of 
Bukit Timah, plans to install a new electric 
furnace at the factory as part of an expansion 
programme. The cost may be about 
(Malayan) $1,000,000 and the furnace, ex- 
pected to be purchased from Britain or 
West Germany, would enable output to be 
doubled. 

Mr. Chen Pang Nin, managing director, 
said that the furnace would be used to 
produce ingot steel. 

Oil in Brunei.—Shell company engineers 
recently began drilling the 500th well to be 
put down at Seria since oil was discovered 
there in 1929. Three hundred wells are now in 
production on the oilfield, the total output 
last year being 5,500,000 tons. A drilling 





barge is to carry out an extensive search for 
oil under the sea off Borneo during 1959. 
The barge will have a helicopter landing 
platform and air-conditioned accommodation 
for a crew of 30. An exploration drilling 
project may be carried out on Mengalum 
Island, 35 miles off the North Borneo coast. 

Iron in Pakistan.—It is estimated that 
about 100,000,000 tons of iron ore exists in 
the Chitral region of West Pakistan. In 
addition, it is expected that a proper survey 
of the Dir-Swat-Jandol, Bajour-Baraul-Luar- 
Laspur, Khandak, Lal Qila, and Shahi areas 
would help discover additional deposits. 

Pakistan’s first steel plant, at Multan, West 
Pakistan, is expected to go into production 
by the end of 1961. Mr. Ghulam Faruque, 
chairman of the Pakistan Industrial Develop- 
ment Corporation, disclosing this, added that 
the original scheme was being revised so that 
the project initially would have a production 
of 140,000 tons. It would be doubled in 
subsequent years. Originally the plant was 
to be completed in three stages with a 
capacity of only 70,000 tons to start with. 
Iron ore sent from Pakistan for trial 
processing at Krupps steelworks at Essen 
had been found to be satisfactory. 

Oil Production.—During the first half of 
1958 the search for oil in Pakistan was 
pursued with full vigour and an agreement 
was concluded with the Tidewater Oil 
Company, of Delaware, U.S.A., for the 
exploration and production of oil, says a 
Karachi message. The existing oil companies 
hold an area of 90,619 square miles in different 
parts of East and West Pakistan under 
exploration licences, prospecting licences, and 
mining leases during the period under review. 
During the half-year total production of 
crude oil was 977,191 barrels—an increase 
over the corresponding half-year in 1957, 
when the total was 952,491 barrels. 

The use of natural gas from Sui, Baluchi- 
stan, represents a saving of Rs. 80,000 a day 
in foreign exchange and the present daily 
consumption of gas “ is nearly 40,000,000 cu. 
ft., equivalent to 1,000 tons of furnace oil. 
The Sui gas field has recoverable reserves 
equal to 125,000,000 tons of fuel oil or 
200,000,000 tons of coal.’ Virtually all 
major industries south of Sui have switched 
to gas. Small industries were steadily con- 
verting to gas. The number of commercial 
consumers rose from 18 to 184 during the 
past year and domestic consumers from 12 to 
333. 
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JOHANNESBURG 


December 29. 


Development of the Eastern Rand.—The 
problem of the dying mines of the East and 
Far East Rand and their replacement by 
industries was the subject of a recent con- 
ference at Brakpan. The Minister of Econ- 
omic Affairs in his address to the conference 
mentioned that of the original 25 mines in the 
area seven had already closed down and in 
the next decade another 10 or 11 would 
probably cease production. The Minister 
reiterated two aspects of Government policy 
on the subject—namely, that economic 
development in the area would be left as 
much as possible in the hands of private 
enterprise and that the Government 
would welcome greater investment by the 
mining finance houses in developing second- 
ary industry in the area. Among the sug- 
gestions put forward by delegates at the 
conference were fusion of the four munici- 
palities—first Boksburg and Benoni into 
one larger unit and Brakpan and Springs into 
another, with both the larger units so formed 
to be amalgamated subsequently into one 
comprehensive unit. Competition between 
the four smaller municipalities is apparently 
regarded as a restraint rather than incentive 
for further development. Another suggestion 
called for the establishment of a regional 
development body for the area and another 
for the formation of a co-ordinating body, 
including the Ministers of Mines and Trans- 
port, which would study such matters as rail 
and power tariffs in their impact on the 
productive lives of existing mines and on 
industrial development; yet another called 
for a clear statement of Government policy 
on the East Rand and for the resolution of 
confusion and lifting of restraints arising 
from legislation already enacted such as 
affected development of industrial and 
residential areas and the recruitment of 
labour. 

So far in the area from Nigel to Boksburg 
there had been developed 418 private 
industries employing altogether 13,000 Euro- 
peans and 34,000 non-Europeans. The 
president of the Chamber of Mines commented 
that the Minister’s suggestion was feasible as 
exemplified in the fact that the mining 
finance houses already had extensive indus- 
trial interests, including the major unit of 
S.A. Pulp and Paper of Union Corporation 
at Springs. While these houses would possibly 
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expand their industrial interests on the East 
Rand as the mines closed down, they would 
welcome relaxation of restrictions on the 
establishment of industrial townships along 
the Witwatersrand. (Many, if not most, of 
the older mines in particular have extensive 
freehold assets as well as power and trans- 


port service lines.) 

Union Affairs——Dr. Diederichs, who 
recently assumed office as Minister of 
Economic Affairs, affirmed his personal and 
his Government’s belief in the system of 
private enterprise, but there has been com- 
ment on the extent to which this enterprise 
will be allowed to be private, not only 
in the field of institutional investment and 
industrial development but also in the 
field of individual shareholding investment. 
Promising a full expression of policy on 
another occasion, the Minister affirmed that 
“for a young and virile economy such as ours 
the best system is one which allows private 
enterprise the maximum freedom to respond 
to the profit motive as long as those responses 
are not in conflict with the national interest.” 
One could interpret this as meaning that 
what is good for private and individual 
enterprise cannot be bad for the national 
interest, providing it accords with the better 
principles applicable to the individual and 
society. After all, it is difficult to conceive 
that what is good for the individual is poison 
for the institution. While some will disagree 
about respective quantities, what is sauce for 
one is not necessarily sauce for the other. 
Nevertheless, while the Minister conceded 
the point by not blaming South African 
men and women of commerce and industry 
for jealously guarding against any intrusion 
on what had been their traditional preserve, 
at the same time he called for realism and the 
concession “‘that in all Western societies 
Governments are called upon to play an ever 
more active role in the ordering of economic 
events.” 

Minimum rates of wages for artisan 
members of the mechanics section of the 
Mineworkers’ Union have been raised on a 
service basis following claims for a general 
increase in wages. Wage rates in excess of 
the new minima are not affected. The new 
rates apply to both daily and monthly paid 
personnel. 

Following a considerable rounding off in 
the monetary volume of the economic 
activity of the Union in the three quarters to 
June 30, 1958, according to the S.A. Reserve 
Bank there was an actual decline in the 














40 


third quarter. Deposits with the commercial 
banks declined slightly in the period, sub- 
stantial decreases were recorded in imports, 
exports, property transactions, discounts, 
and advances of the commercial banks, and, 
to a less extent, in retail sales. Gold output 
and railway earnings increased, the latter due 
to higher tariffs introduced on July 1. 
Reflecting the reduction in imports and the 
relatively easier external credit conditions 
and interest rate trend, the country’s gold 
and exchange reserves reversed previous 
declines in the third quarter and the net 
inflow of private capital sharply increased. 
Taking into account also the reduced net 
current deficit in invisible payments, all 
these factors made for a reduction in the net 
current deficit in the balance of payments to 
£17,000,000 in the third quarter from the 
previous figures of {40,000,000 and 
£30,000,000. After allowing for net repay- 
ments of £3,000,000 on official loans, the net 
inflow of private capital amounted to 
£27,000,000, against £7,000,000 in the second 
and £4,000,000 in the first quarter. In the 
third quarter the purchases of South 
African shares by the American-South African 
Investment Co. accounted for £11,000,000. 
Affiliated to the London Metal Exchange 
and to the Johannesburg Stock Exchange, 
the Johannesburg Metal Exchange has been 
formed with members drawn from leading 
people of the base metal and mineral 
producers of the country and of industry. 
Transvaal.—Buffelsfontein Gold Mining 
has completed extensions to its gold plant to 
an overall capacity of 160,000 tons a month 
rated capacity and the treatment rate, which 
was 122,000 tons in November, is expected to 
be increased to 130,000 tons early in 1959. 
Mining and hoisting capacity is also being 
increased, the programme including the 
sinking of a sub-vertical shaft from 4,930 ft., 
to about 7,525 ft. below surface to open up 
the deeper levels on dip from the present 
workings in the north-western section. This 
circular sub-vertical shaft will be 23 ft. in dia- 
meter lined, down-cast for ventilation, and 
generally equipped for a duty of about 
100,000 tons a month. The new shaft will be 
sunk about 3,000 ft. south of the existing 
shaft system. The siting of the shaft was 
deferred pending the disclosure of the exact 
position of certain down-throw faults which 
had been known to exist. Extensions to the 
pyrite and acid plants, respectively to 
capacities of 120,000 tons per month and 
250 tons per day, have been commissioned. 
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The capacity of the uranium plant is adequate 
for the present output quota of 191,750 lb. 
of U,O, per quarter and for an additional 
21,500 lb. a quarter to which the mine will 
become entitled on any upward revision of 
the quotas. 

Subject to certain conditions Afrikander 
Lease, Ltd., will take over the uranium 
quota of Ellaton when that mine ceases 
operations in a few years’ time. The former’s 
quota will then be raised from 177,800 lb. to 
242,000 Ib. UsOx, a year. 

Blyvooruitzicht Gold Mining, which has 
already provided a pumping capacity of 
18,500,000 gallons a day, is now installing 
additional units for handling underground 
water as the workings are deepened. As a 
precautionary measure in sinking the line 
of four sub-incline shafts five 30,000 gallon- 
an-hour movable submersible pumps have 
been made available to cope with any 
unexpected water occurrences when work 
at the bottoms of the sub-inclines is in 
progress. 

The No. 5 vertical component shaft in the 
south-western section of West Driefontein 
passed north of the sub-outcrop of the Venters- 
dorp Contact Reef. However, a level cross-cut 
from the vertical component was driven 
southwards and intersected the reef about 
2,100 ft. to the south and about 500 ft. from 
the common southern boundary with average 
values of 314 in.-dwt. Exploratory develop- 
ment is scheduled when the vertical com- 
ponent shaft is commissioned early in 1959. 

Approximately midway westwards from 
the eastern boundary of Doornfontein Gold 
Mining the strike of the Carbon Leader 
Reef sub-outcrop changes from east-west to 
approximately south-west. Of the five 
level drives being advanced towards the 
zone where the strike turns south-west one 
has entered disturbed ground in the vicinity 
of the estimated position of the sub-outcrop 
and drilling is now proceeding to obtain 
more precise information. 

To counter higher operating costs and 
improve on or at least maintain its con- 
sistently high standard of tin ingot output 
Zaaiplaats Tin Mining has modified and 
improved further its smelting facilities. 
Reflecting the better domestic demand, 
intake of concentrates rose by 14% and 
output of tin ingot by 12% in 1957-58. 
Modernization of the ore-treatment plant 
was considerably advanced. Development 
results continued ahead of plant require- 
ments, but apart from the disclosure of 
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Open-Cast Mining of Vermiculite, Transvaal. 


values at a shallower level in the central 
section than expected there were no dis- 
closures of any particular significance in 
1957-58. 

Barberton Chrysotile Asbestos, Ltd., has 
experienced a falling-off generally in the 
demand for chrysotile asbestos, largely 
through currency restrictions in France and 
South America and barter agreements 
between various European governments 
and Soviet Russia. However, the company 
has sufficient orders available to cover 
normal mining expenditure and completion 
of the new adit. The company has deferred 
the installation of the new treatment 
plant. 

Orange Free State.—Reef development has 
been initiated in the northern Riebeeck section 
of Loraine Gold Mines and values over the 
relatively small footage advanced have been 
unofficially reported as (highly) encouraging. 
Development operations in the northern 
Riebeeck section are being conducted on the 
reefs of the Elsburg-Kimberley Series and 
preliminary indications are that the extent of 
the Elsburg reefs there may be greater than 
originally envisaged. Drilling results in the 
whole Riebeeck section indicated a range of 
grade for the Elsburg Series from 506 in.-dwt. 





to 782 in.-dwt, with payability of 60%, or more. 
The southern Riebeeck section will be opened 
up from the No. 1 Shaft, which is expected to 
be completed to its final depth of about 
5,800 ft. by about mid-1959. It is thought 
that the Loraine company will probably 
issue reserve shares to shareholders in the not 
distant future. 

Exploratory drilling is being got under way 
in the Reitz area of the north-eastern Free 
State in a zone forming the south-eastern rim 
of the great basin that includes the Witwaters- 
rand goldfields and its extensions—the Klerks- 
dorp and the Odendaalsrus-Sand River fields. 
Any encouraging disclosures from the Reitz 
area will contribute important data on the 
southern extension of gold-bearing con- 
glomerates from the Springs-Nigel-Kinross 
sector. 

Central African Federation.—One of the 
major chromite producers in Southern 
Rhodesia, Mapanzui Chrome Mines Pty., Ltd., 
has extended its holdings through the acquisi- 
tion of additional chromite mining rights in 
the Belingwe Reserve to the south of Shabani. 

M.T.D. Mangula, the associate of the 
Messina copper company of the Northern 
Transvaal and exploiting copper deposits 
in the Sinoia area of South Rhodesia, 
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expects to complete the installation of its 
second Aerofall mill unit in the first 1959 
quarter. Thereafter operations will be 
expanded to full capacity output. Each 
of the two units is expected to give an 
output of 1,750 tons of dry pulp a day at 
70%, minus 200 mesh. In the first half of 
1959 about 26,000 tons of concentrates are 
expected to be produced for refining overseas. 
The average cost has been estimated at 
about £442 per ton of concentrate, con- 
taining plus 50% copper. In the year to 
September 30, 1958, with one Aerofall unit in 
commission, 10,700 tons of concentrates were 
produced with an average copper content of 
51-96% at a cost of £675,662. Net revenue 
amounted to {703,471 in a period when the 
copper price receded to £160-5 a ton. 

Rhokana Corporation, Ltd., following tests 
of rod-mills, has decided to employ these 
units as a reduction stage between crushing 
and fine grinding in the mills to eliminate 
the tertiary crushers and screening plant 
and to effect considerable labour-saving. 
Existing ball-mills are being converted to 
rod-mills. Modifications and improvements 
in the reverberatory furnace circuits, es- 
pecially in charging and firing, have resulted 
in expanded output from the same number of 
units. Extensive use is now being made of the 
cage-method of rising, particularly in pilot 
rises for new shafts. 

South-West Africa.—Marking the 50th 
anniversary of the discovery of diamonds in 
the territory, Consolidated Diamond Mines 
of South-West Africa has given £100,000 to 
the Administration to help in establishing 
facilities for technical education there. This 
sum will be applied to establishing and 
maintaining a technical block attached to a 
high school which will be founded soon at 
Windhoek. The first diamond in the territory 
was discovered in April, 1908, through chance, 
by a member of a construction gang employed 
on the railway from Luderitz to Aus. The 
find was reported to Herr Stauch, a railway 
foreman, who studied the area of discovery, 
pegged claims, and reported his discovery 
to the Deutsche Kolonial Gesellschaft, who 
opended the field to diggers. Consolidated 
Diamond Mines itself was formed as a result 
of negotiations, in which the late Sir Ernest 
Oppenheimer played the leading role, with 
leaders of the many syndicates to centralize 
and organize operations in the field, which 
had been shown to extend about 300 miles 
along the coast from Bogenfels in the south to 
Conception Bay in the north. Subsequent 
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exploration extended the field, especially 
southwards and immediately north of the 
mouth of the Orange River. 

Industrial Diamonds of S.A. (1945), Ltd., 
which owns diamond-bearing deposits at 
Saddle Hill, Luderitz district, also holds the 
mining rights over an area of 9,000 sq. miles 
extending 180 miles south from about 20 miles 
north of Conception Bay. Owing to the 
reduced prices for industrial diamonds, 
operations at Saddle Hill are being converted 
to dredging. It is expected that dredging 
will reduce working costs from 433d. per load 
to about 12d. Dredging and the related lower 
costs will enable the company to exploit the 
strip between the low and high water marks 
and the inland terraces below sea-level which 
previously proved too costly to exploit by 
conventional methods on account of the 
heavy influx of water. 

Basutoland.—It is reported that agree- 
ment has been reached between the British 
authorities and the Basutoland Council on 
the essential features of a new constitution 
which will bestow on the Basuto Paramount 
Chief and people greater power and responsi- 
bility. Subject to the retention in the hands 
of the High Commissioner of certain legisla- 
tive and reserve powers, particularly in 
respect of external affairs, the constitution 
provides for a division of legislative powers 
between the High Commissioner and a 
Basutoland National Council. The latter 
would be given power to legislate for all 
persons in the territory and would have the 
right to discuss those matters falling within 
the Commissioner’s sphere. Financial powers 
of the Council will include the right to vote 
the estimates on Council matters and discuss 
those relating to the Commissioner’s matters, 
with the Commissioner instructed to observe 
a specified ratio of expenditure in relation to 
the total Basutoland Budget and not to 
exceed this ratio by more than 4-9% of the 
total budget without prior agreement of the 
Council. The land of the territory is legally 
vested in the Paramount Chief in trust for the 
Basuto nation. Persons not members of the 
Basuto nation but eligible for or admitted to 
the franchise will not thereby acquire any 
right or claim to any right respecting land or 
any right to reside there. A revision of the 
present tax system will be undertaken to 
remove any features apparently discrimina- 
tory on the score of race. The detailed 
conclusions of the discussions will be pre- 
sented to the United Kingdom Parliament 
in a White Paper. 
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Trade 


Notes 


Scraper Haulage 

A new addition to the range of “‘ Scrape- 
haulers ’’ manufactured by Holman Bros., 
Ltd., of Camborne, has just been announced. 
The machine, which is shown in the illustra- 
tion, is of 20-30 h.p. capacity and is available 
with either two drums or three and with 
in-line electric motor either base or flange 
mounted. Another design, offered for the 
first time, is one which differs from the 
standard in the placing of the motor assembly 
and the use of a different gearbox, the motor 
being flange mounted to the gearbox housing 
in parallel with the Scrapehauler drums and 
behind the handles of the toggle mechanism. 
The following figures are given of the results 
of tests :—Rope pull 2,540 lb. to 3,840 lb. 
(with drum half full of rope) at rope speeds of 
190 ft. to 360 ft. per minute ; drum capacity 
680 ft. of $ in. rope or 430 ft. of 3 in. rope. 

The drum barrel and flange are of Meehanite 
and have diameters of 12in. and 25 in. 
respectively. These interchangeable drum 
assemblies are easily fitted with anti-spin 
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brakes which are energized by compression 
springs. During the paying out period the 
brakes are automatically effective, the springs 
being then partly released to reduce the 
braking effect when the rotational direction 
is reversed. Where anti-spin brakes are fitted 
the rope capacity of the drum is reduced to 
500 ft. of } in. rope. The drum width between 
flanges is 6} in. and, with anti-spin brakes, 
14 in. The shielded ball and roller bearings 
are end-clamped to the drumshaft, ensuring 
easy maintenance and there is ample 
provision for lubrication. The drumshaft is 
driven by double-reduction gearing which 
runs in an oil bath and is completely enclosed 
within the gearbox, the gearing being 
designed to meet the heavy and fluctuating 
loads imposed. As an alternative Holman 
air motors or diesel or petrol engines of 
suitable size may be used as motive power. 


Drill Stem Adaptor Bit 
Reference was made in the December issue 
to a new drill stem adaptor bit exhibited by 


Holman 
20-30 h.p. 


Scrapehauler. 








Rip Bits, Ltd., of Dronfield, Sheffield, on 
their stand at the Public Works Exhibition. 
This has been designed to enable worn steels 
to be used again. For detaching the bit from 
the tapered steel stem the device shown in the 
accompanying illustration is recommended. 
The attempted removal of bits with hammer 
blows is discouraged as liable to damage the 
rod taper. A complete catalogue of percussive 
rock-drill bits, rods, and various accessories 
has recently been published by the company 
which gives complete details and is fully 
illustrated. 


Laboratory 
Hydrocyclone 


Pumps. 
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Laboratory Pump 


Reproduced below is a photograph of a 
laboratory hydrocyclone pump, designed for 
use in conjunction with the test set which 
was described in these notes in the January 
issue. The unit shown consists of a Mono 
pump with ? h.p. motor, flexible coupling, 
guard, and base plate, together with pump 
sump and feed manifold, including a by-pass 
valve and pressure gauge. A larger unit is 
available for use with hydrocyclones up to 
75 mm. diameter. These particulars are 
given by Liquid-Solid Separations, Ltd., of 2, 
Anderson Street, London, S.W. 3. 


Concentrating Table 


As was mentioned in the MAGAZINE for 
April last a new suspension system for the 
Wilfley table, known as the “ Curnow,”’ has 
been undergoing tests which have been 
successful. Recently the Wilfley Mining 
Machinery Co., Ltd., of Allen Road, Rushden, 
Northants., have produced a leaflet which 
describes the No. 25 concentrating table em- 
bodying this entirely new suspension system. 
Among the features enumerated are: The 
frictionless mounting provides for better 
stratification due to its greater control over 
the deck movement ; less power is required 
to operate the table and, since bearing sur- 
faces have been eliminated, less maintenance 
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is needed ; all parts are of simple and robust 
design arranged.to suit arduous site condi- 
tions ; the new suspension practically elimin- 
ates noise. The deck suspension consists of 
two laterally mounted laminated steel springs 
which give an almost frictionless reciprocating 
movement and at the same time hold the 
table surface perfectly rigid. To tilt the table 
it is only necessary to loosen the draw-bar 
nut and incline the table by hand to the 
required position. The nut is then tightened 
and the table is fixed. 





Petrol Engine Fuel Filter 


Shown here is a new fuel filter which has 
recently been placed on the market by 
the Wico-Pacey Sales Corporation, Ltd., of 
Bletchley. It is described as a filter and shock 
absorber combined which can be easily fitted 
in the pipeline to the carburettor on almost 
any engine. The sintered bronze element 
comprises thousands of microspheres in con- 
tact, the flow of fuel taking place through 
the myriads of tiny channels between the 


Personal 


J. K. Bootu has been appointed exploration 
manager of Rio Tinto Canadian Exploration, Ltd. 

A. V. Conrap has been elected president of the 
British Overseas Mining Association for the current 
year. 

D. A. S. HoLpING is now in Ghana. 

B. H. Howe tt has left for South Africa. 

D. E. HUGHEs is now with Consolidated Denison 
Mines, Ltd. 

W. D. Jones is home from Sierra Leone. 

R. A. Mackay recently made a short visit to 
Rhodesia and the Union of South Africa. 

RicHARD MILEs, chairman of Head Wrightson 
and Co., Ltd., is visiting the company at Johannes- 
burg and its associate company Wright, Boag, and 
Head Wrightson (Pty), Ltd., and plans to make a 
short stay in the Rhodesian Federation. 

J. PENHALE is home from Sierra Leone. 

C. HARVEY RICHARDs is now advising the West 
Pakistan Mineral Development Corporation. 

R. S. H. RicHarps has been appointed managing 
director of Mason and Barry, Ltd. 

J. D. Rose has been appointed manager of the 
Pomfret Asbestos Mine. 

G. A. SCHNELLMANN has returned from a visit to 
India and Iran. 
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spheres. The Filter-Link, as it is called, is 
designed for use with }-in. O.D. pipe and is 
fitted by cutting the pipe, removing any 
burrs, and sliding on the Filter-Link so that 
the ends of the pipe enter the link about $ in. 
at each end. It also provides a ready means 
of determining whether fuel is flowing from 
the pump and it can be cleaned if removed 
and blown through with an air line in the 
reverse direction to the normal flow. 


D. J. Simmons, of Mackay and Schnellmann, has 
left Teheran for a short visit of inspection in the 
Sudan. 

R. W. STEVENS has joined the staff of Mackay 
and Schnellmann and has left for Iran. 

R. B. TAYLor is returning from Uganda. 

G. H. N. Topp has been appointed chairman of 
Burma Mines, Ltd., in succession to the late 
Mr. A. T. W. PAINE. 

ROBERT WALKER has resigned from the board of 
Selection Trust, Ltd., and Mr. S. D. H. PoLLEN has 
been appointed a director. 

C. DE G. WATERMEYER has been appointed an 
assistant manager of Rand Mines, Ltd. 

W. G. Yuri, of Mackay and Schnellmann, has 
returned to England having spent three months in 
Iran. 


CHARLES CAMSELL, who died in Ottawa on 
December 19, aged 82, was formerly Deputy Minister 
of Mines and Resources in the Canadian Government. 
Educated at St. Manitoba 
University, Winnipeg, and Queen’s University, King- 
ston, Dr. Camsell later took post-graduate courses 
in geology at Harvard and the Institute of 


John’s College and 


Tech- 


nology, Boston, Massachusetts. He spent many years 
in the Canadian northlands, 


in 1904 joining the 
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Canadian Survey. In 1930 he was awarded the 
Gold Medal of the Institution of Mining and Metal- 
lurgy in recognition of his work in opening up 
Canada’s natural resources ‘‘ and furthering the 
general interests of the mineral industry.” 

ALFRED LESLIE BLOMFIELD died in Victoria, B.C., 
on October 26 last, aged 79. Born in Australia and 
trained at Melbourne University, Mr. Blomfield was 
for some years with Bewick Moreing and Co. in 
Western Australia. In 1907, however, he left for the 
United States, until 1927 working in Colorado. 
Following a period of consulting work in Australia, 
he went to Canada as metallurgist to Lake Shore 
Mines, Ltd., and he remained with that company 
until his retirement a few years ago, being president 
of the company from 1945 until 1952. 

ARTHUR JOHN BENSUSAN died on December 3, 
aged 90. Trained at the Royal School of Mines, 
Mr. Bensusan went to Australia in 1894 and for the 
next five years worked for the firm of E. and A. 
Bensusan, consulting and mining engineers in 
various parts of the sub-continent. In 1901 he 
went to West Africa, transferring in the next year, 
however, to the Rand where for a time he managed 
Zoutpansberg Consolidated. In 1905 Mr. Bensusan 
went to Brazil, for the next 20 years being 
superintendent at the Ouro Preto Gold Mines. He 
returned to consulting practice in 1926 and there- 
after reported on mines in many parts of the world 
until he retired. A Member of the Institution of 
Mining and Metallurgy, Mr. Bensusan was president 
of the R.S.M. Old Students’ Association in 1932. 





Metal Markets 


Year-End Review ! 


Copper.—Symptomatic of 1958—and indeed of 
most recent years, the copper market in December 
was influenced by Government action. In this case 
the Government was that of the United Kingdom 
and the action was the announcement at the end of 
the year that it would release all its outstanding 
stockpile holdings of copper—30,000 tons in all. 
Apart from 4,000 tons of cakes, to be sold by 
negotiation, the remainder will be offered to the 
original suppliers, or put up to tender and will be 
released at the rate of 2,600 tons a month beginning 
in February, 1959. The tonnage involved is thus 
not serious, but is nevertheless enough to damp any 
New Year enthusiasm which the market might 
otherwise have developed. 

Christmas, with its attendant periods of stagna- 
tion, both before and after, takes a good bite out of 
December, as far as market interest is concerned, 
with the result that price movements ? have not 
been of a dramatic nature—the figure of £220 per ton 
expressing the market quite adequately for prac- 
tically the whole month. Thus, 1958 has not been 
such an exciting year that market observers are 
slow to look forward to 1959. Seen in the framework 
of the general economic picture, copper does not 
look too bad for 1959. However, there are one or 
two detail points which make for some uncertainty. 
The overall global supply position has, it is true, 
been getting progressively more into line with 


1 Recent prices, pp. 8, 48. 
2 See Table, p. 48. 
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demand apparently. However, the signs of improve 
ment have encouraged some increases in supply, 
quite apart from fortuitous accretions such as have 
been provided by the U.K. stockpile releases. The 
three-months old strike at International Nickel’s 
Canadian mine has now ended, so that copper will 
presumably again become available from that 
direction, although stocks had been quite cleared 
out during the strike. 

A nervous point of interest in the U.K. is the 
question of the future rate of purchases of copper 
wire by Russia, which has taken up a goodly quantity 
of copper in this way in recent years. With capital 
expenditure in wire-consuming industries - still 
somewhat circumscribed, this may be a key product 
in 1959. The general economic aura of hope men- 
tioned earlier must, of course, be viewed cautiously 
until it is seen what effect political events—like the 
inauguration of the Common Market—and financial 
developments—like the convertibility of the £ and 
devaluation of the franc—produce. 

U.K. copper consumption in October was 
65,190 tons, comprising 53,937 tons refined and 
11,253 tons content of scrap. Primary refined 
copper output was 10,022 tons and secondary 
refined 9,997 tons. Stocks were down; blister 
to 18,943 tons and refined to 55,743 tons. 

Tin.—A meeting of the International Tin Council, 
which started on December 16, ended four days 
later when the mountain laboured and gave forth a 
communiqué not much bigger than a mouse. The 
only point of immediate interest in the communiqué 
was that it had been decided to allow producing 
countries to transfer some of their stocks to the U.S. 
stockpile, by way of barter deals, without affecting 
their export quotas, although the level of stocks 
which they wouid be permitted to hold would be 
reduced by a proportionate amount (to prevent a 
consequential rise in output). This news would be 
more heartening if bartering tin for surplus U.S. 
agricultural products were not so difficult, due 
partly to the complex regulations governing the 
barter and partly to the difficulty of disposing of the 
grain acquired. Nevertheless, this certainly opens a 
door to insulating some of the world’s surplus from 
the market and a direct deal between the U.S. and 
either Bolivian and/or Indonesian Governments is 
not impossible. 

In the event, more interest was paid to the ques- 
tion of whether negotiations with Russia about the 
latter joining the Agreement had been concluded. 
This has been a vexed background market topic 
ever since it was first mooted, but so far there is no 
definite news about any agreement. Price ranges 
during December were small. 

U.K. October tin consumption was 2,072 tons 
and production 2,488 tons. Stocks rose by nearly 
200 tons. 

Lead.—December has not seen any startlingly 
new developments, rather a working-out of the 
factors which have underlain the market for some 
time past. U.S. import quotas remained in force 
and a few more quotas for metal were filled. On the 
whole however, with the exception of “ other 
countries,’ the quotas have not impeded the 
exports of producing countries to the U.S.A. as 
much as might have been feared. However, the 
effect of such restrictions is cumulative and the 
maintenance of the same quotas for the first quarter 
of 1959 may have a more noticeable effect on the 


See Table, p. 48. 
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economies of exporting countries. 
larly they are likely to throw increased quanti- 


More particu- 


ties of metal on to non-U.S. markets. Indeed 
evidence of this is already apparent, so that even 
with. the possibility of improved U.S. use in the 
coming year the outlook for lead is not healthy, 
unless either a voluntary or a more or less official 
production-restriction scheme is developed. (For 
price ranges see Table, p. 48.) 

U.K. lead consumption in October, was 31,356 
tons and production 7,405 tons. Stocks fell over 
800 tons to 40,216 tons. 

Zine.—Zinc has maintained quite a_ healthy 
premium over lead? throughout December, re- 
flecting the turnround in the basic position of the 
two metals in 1958. Although consumption of zinc 
in the U.S.A. has tended lately to improve rather 
than deteriorate, as lead had, the main factor in the 
improved zinc position has been the way in which 
shipments of concentrates to smelters have been cut 
back; this action on the supply side has been 
helped by a reduction in the volume of Russian 
exports, consisting mostly of high-grade zinc. 

U.K. October consumption of zinc was 29,838 
tons, so that the total for the first ten months of 
1958 is still well behind the 1957 rate. October 
output was 5,463 tons, while stocks fell over 600 
tons to 39,341 tons. 

Iron and Steel.—The U.K. steel industry’s activities 
in 1958 ended on a subdued note. Production was 
running at about 15% below capacity, as con- 
sumers here continued to deplete their stocks of 
finished steel, while overseas buyers remained 
cautious. The latest available figures also show that 
there has also been some fall in the actual consump- 
tion of steel, but as yet this has not been serious. 
The various factors have, however, reduced steel 
production by some 2,000,000 tons—to about 
19,600,000 tons form 21,700,000 tons in 1957— 
and have kept it well below the capacity of 
23,500,000 tons. 

What of the coming months ? The steel industry, 
after its saddening experience in 1958, is being 
cautious in its estimates for 1959. There are signs 
that the demand for steel for capital projects may be 
smaller than in 1959 and further Government 
measures are probably needed to stimulate consump- 
tion in this field. Government decisions designed to 
stimulate demand for durable consumer goods have 
already been made and will gather effect as the year 
goes on, but it is sheet and strip which are likely to 
benefit most and demand for these products is 
already very strong. Allinall, however, the industry 
believes that by the middle of 1959 the various 
measures, coupled with external influences, should 
bring a general increase in the need for steel and 
with it the re-expansion of production. 

A more hopeful sign has been revealed by the 
November export statistics published recently. 
In that month there was a sharp jump in U.K. 
exports of iron and steel, tinplate especially making 
marked gains. Tinplate was one of the first products 
to feel the effects of the recession in the autumn of 
1957. 

Iron Ore.—U.K. imports of iron ore have fallen 
heavily during the year and by the end of November 
were down by 2,860,000 tons on the same period of 
1957. Total imports for the year are unlikely to be 
more than 13,000,000 tons, as compared with 
15,900,000 tons in 1957. 


1 See Table, p. 48. 








JANUARY, 1959 47 


Aluminium.—The battle for control of British 
Aluminium, to which reference was made in last 
month's report, continues. The latest development 
is that a new and influential third group has joined 
battle for the company’s shares. This group, com- 
posed of merchant bankers and investment institu- 
tions, is said to be willing to put up £7,000,000 to try 
to influence stockholders in B.A. to reject the T.I. 
offer. However, its professed objective is to persuade 
holders not to sell their shares, but to give support to 
the board of B.A. in its deal with the Aluminum Co. 
of America. 

Early in December Aluminium, Ltd., offered its 
customers in North America and the U.K. alumin- 
ium at guaranteed maximum prices for the first 
half of 1959, provided it was ordered before the end 
of 1958. Consumers taking advantage of this offer 
will be guaranteed material at £180 a ton delivered 
unless there should be a fall in the company’s 
general selling range, in which case the customer 
would benefit. Immediately following this offer 
Alcoa and Kaiser followed suit, offering metal and 
products at December prices on all items ordered and 
delivered before July 1, 1959. While this offer 
removes the necessity of ordering before the end of 
1958, it also amounts to a price freeze with no 
option to buy at any lower prices that may be 
introduced. 

The two leading West German aluminium 
producers have lowered their primary aluminium 
price to DM 216 per 100 kg. from the previous price 
of DM 223 per 100 kg. This reduction followed the 
Government’s refusal to abolish the duty-free 
import quota of 40,000 tons a year. 

Ingots in the U.K. are still quoted at £180 per ton 
delivered. 

Antimony.—From a market point of view there 
have been no new developments in antimony. 
Prices have remained unaltered and .English 
regulus is still quoted at £190 for 99 °%, grade metal. 
An interesting event occurred about the middle of 
the month when Goodlass Wall acquired the share 
capital of the St. Helens Smelting Co. 

Imports of antimony ore into the U.K. during 
November totalled 1,364 tons, three times as much 
as during the previous month. 

Arsenic.—The year closed with arsenic having 
displayed no interesting characteristics and with the 
price remaining at £400 aton. Trioxide was similarly 
placed during the year and imports in the January 
November period totalled 6,889 tons, over double the 
total for the same period of 1957. 

Bismuth.—There was no change in the price of 
bismuth during December and it remains at 
16s. per lb., the price at which it has been quoted all 
through the year. Imports during the first eleven 
months of the year at 895,681 lb. continue to run at 
a somewhat higher level than for the same period of 
1957. 

Cobalt.—There was no change in the cobalt situa- 
tion during December and at the moment it is 
difficult to visualize any improvement in the coming 
year. The price has been quoted at 16s. a lb. through- 
out the year (1958), while imports into the U.K. 
have been steadily declining during the same period. 
Imports during January—October totalled only 
1,537,231 lb., as compared with 2,524,142 lb. in the 
same period of 1957. 

Cadmium.—Both U.K. and imported metal are 
still quoted at 9s. 6d. per lb., with little sign at 
present of any upward movement in the near future, 
despite the continued strength of consumption. 
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Chromium.—There has been no change in the 
chromium metal market during December and the 
price is still quoted at 6s. 1ld. to 7s. 4d. per Ib. 

Tantalum.—There has not been, as yet, any 
clarification of the tantalum situation. As was 
mentioned in a previous report, some consumers 
have shifted the emphasis of their buying from 
60% material to about a 45% to 50% content. 
However, as there has not yet been any further 
light on this changeover, 60° material is still being 
used as a quotation basis and is currently priced at 
800s. to 850s. per unit. 

Platinum.— Whilst the price of U.K. and Empire 
metal is still quoteable at £19 10s. per troy oz., 
imported metal has fallen to £17 10s. to £18. Nonew 
factors have entered this market since the last 
report and the future of this market does not look 
any brighter than it did several months ago. 

Iridium.—This member of the platinum group, 
like the head of the family, is still somewhat in the 
doldrums, with little prospect of any early improve- 
ment. It is still quoted at £19 to £21 per troy oz. 

Osmium.—Osmium remains dull and featureless 
with the price quoted at £16 to £17 per troy oz. 

Palladium.—Like its fellow platinum’ metals 
palladium has had another dull month and is quoted 
at £5 to £5 15s. per troy oz. 

Tellurium.—This market continued dull during 
December and remains quoted at 15s. to 16s. per Ib. 

Tungsten.—This market was fairly steady, 
although quiet, during December and about the 


Tin, minimum, 99-75% ; Copper, electro ; 
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middle of the month the price moved to 95s. to 100s., 
a quotation which is still held. 

Nickel.—The Inco strike was settled in December 
and the company has announced that there will be 
no increase in the price of its metal as a result of the 
wage award made to settle the dispute. Inco’s 
output is to be increased by about 20% over output 
at the beginning of the strike, which was on a 
curtailed basis of some 66% of capacity. 

The price of nickel in this country remains at 
£600 a ton. 

Chromium Ore.—There has been no further news 
of dismissals of workers at the Rhodesian chrome 
mines although there has been no alteration in the 
depressed situation which led to this action being 
taken; 48°, metallurgical ore continues to be 
quoted at £15 15s. per ton. 

Molybdenum.—Molybdenum in this country 
continues to be quoted at 8s. 1ld. per lb. of metal 
contained, an increase which followed the 7 cents 
rise in the U.S. price which became effective on 
November 1. 

Manganese.—Following the news of the removal 
of the export duty on manganese ore by the Indian 
Government it was learnt that freight rates have 
been advanced by 7s. 6d. per ton. This increase 
cancelled out to a certain degree the removal of the 
duty and Indian exporters are in very much the 
same unfortunate situation as they were prior to its 
abolition. 

Manganese ore 46% to 48% is nominally indicated 
at 77d. per unit of metal contained. 


Tin, Copper, Lead, and Zine Markets 


Lead, minimum 99-75% ; and Zinc, minimum 98%, per ton. 














Tin Copper Lead Zinc 
Date — . _ — - ee _—___— —___—____—_—. 
Settlement) 3 Months | Spot 3 Months Spot 3 Months Spot 3 Months 
be 8. See | Oe See £. &; a f & ‘ & £. 8 
Dec. 11 763 0 762 5 | 221 173 221 7 71 164 7Z 13 73 123 70 11 
12 762 O 761 5 222 23 221 12 71° =8} 71 114 74 23 70 17 
15 761 O 760 10 | 218 73 218 2 71 6} re yf 75 23 71 2 
16 759 O 758 15 | 218 7} 217 12 71 8} 71 13} 75 «74 72 «1 
17 757 10 757 15. | 220 73% 219 2] 72 13} 72 11} 76 74 72 12} 
18 759 O 759 5 | 220 73 219 123 72 13} 72 7% 75 «24 71 17 
19 756 10 woe O° | 22) +2) 220 17 72 133 72 1143 74 13} 71 10 
22 754 0 755 15 | 221 23 220 7 72 «83 72 10 74 123 71 8; 
23 754 0 755 10 | 221 73 221 2] 71 183 72 14 74 8} a 
24 754 0 756 5 | 221 173 221 10 71 173 72 23 74 123 71 08 
95 
29 754 0 756: 40). -| \ 293) “23 222 12 72 6 72 «83 75 124 72 8} 
30 751 0 753 15 224 0 223 17 73 11 73 123 75 174 73 7} 
j 31 749 0 750 O | 220 23 219 7 71 183 72 13 75 174 72 173 
an. il — — - --- - - 
2 745 10 747 5 |. 220.73 219 17] 72 17 72 174 75 74 73 ° 23 
5 747 10 749 5 220 173 220 7 73 7 73 24 75 114 73 1} 
6 755 (O 755 10 | 222 123 222 2 73 11 73 6} 76 23 73 10 
7 757 O 757°15 | 224 123 223 173 73 8 73 24 75 15 73 «5 
8 756 0 757 «5 223 124 221 173 72 173 72 174 75 «23 72 12} 
9 eas ake € : : 
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Statistics 


TRANSVAAL 


AND O.F.S. 


GOLD OUTP 





Blyvooruitzicht ........ 
NE rin a diseats-dlea-e di 
Buffelsfonteinf......... 


Og ee eee | 


Cons. Main Reef 
Crown Mines........... 
Daggafontein .......... 
Doornfonteint ......... 
D'rb’n Roodeport Deep . 
East Champ D’Ort 
East Daggafontein 
Oe | Ree 
East Rand P.M......... 
Eastern Transvaal Consol 
OS MEE are 
Freddies Consol. ....... 
Free State Geduld...... 
RR rae 
Government G.M. Areast 
Grootvlei Proprietary ... 
Harmony Gold Mining .. 
Hartebeestfonteint 
Libanon. .. 
Loraine 
Luipaards Vleif ........ 
Marievale Consolidated. . 
Merriespruity .......... 
Modderfontein East .... 
New Kleinfontein 
New Klerksdorpt 
President Brand ....... 
President Steyn ........ 
SS er ee 
Randfonteinft .......... 
Rietfonteia Consolid’t’d. 
Robinson Deep 
Oe ee 
St. Helena Gold Mines . . 
Simmer and Jack ...... 
S. African Land and Ex. 
S. Roodepoort M.R. 
Spaarwater Gold 
NE 3.44501 0 pk tae 
Stilfontein Gold Miningt 
IED io mn 5 K5.5.3,0.670'0 
— aal G.M. 
Vaal Reefst .. 
Van Dyk Consolidated .. 
Venterspost Gold....... 
Village Main eee 
Virginia O.F.S.3........ 
WIRRIONIOER oc ccccess 
Vogelstruisbultt........ 
Welkom Gold Mining ... 
West Dreifonteint...... 
West Rand Consol.t .... 
Western Holdings ...... 
Western Reefs 
Winkelhaak 








Witwatersrand Nigel.... | 


+ 249s. 7d. 


COST AND PROFIT IN 


* 249s. Od. 











JANUARY, 


UTS 











NOVEMBER Deceusse 

Treated | Yield Treated Yield 
Tons. Oz.t Tons. Oz.* 
103,000 | 69,618 | 105,000 | 69,147 
123 ,000 16,501 130,000 | 16,759 
122,000 | 41,307 | 122,000 | 41,364 
112,000 | 23,040 | 113,000 | 23,662 
129,000 | 19,400 | 121,000 | 20,028 
228,000 | 35,039 | 220,000 | 34,393 
234,000 | 48,101 | 230,000 | 47,197 
88,000 | 36,568 | 87,000 | 36,562 
188,000 | 33,937 | 185,000 | 33,651 
13,000 | 480 12,000 329 
91,000 | 15,091 91,000 | 15,093 
130,000 | 39,981 | 130,000 | 39,974 
219,000 | 54,252 | 207,000 | 54,053 
18,400 6,243 19,000 Si 
31,000 | 7,252 31,000 

57,000 é 54,000 

75,000 38 72,000 

72,000 | 12,436 72,000 

62,000 | 11,611 60,000 

190,000 | 40,378 | 195,000 

100,000 40,647 | 103,000 

87,000 | 47,850 87,000 

98,000 | 23,213 | 98,000 

73,500 | 14,333 75,000 

120,000 | 13,584 | 120,000 

79,000 | 20,412 84,000 21,632 
123,000 | 12,726 | 129,000 13, 043 
80,000 | 10,499 | 81,000 

10,000 | 954 10,300 

96,000 274 | 96,000 

95,000 | ; 738 82,500 

183,000 | 26,261 | 181,000 

170,000 | 13,639 | 162,000 

18,000 | 4,548 | 18,000 

72,000 | 15,200 | 67,000 
31,000 | 5,797 | 34,000 
134,000 | 38,753 | 139,000 | 
90,000 | 17,008 | 90,000 

92,000 | 19,259 | 91,000 

29,000 | 6,921 | 29,000 

10,700 | 3,304) 10,500 

118,000 | 14,923 | 108,000 

125,000 | 96 | 12) 63,849 
66,500 | 15,893 
10,300 | — how 
79,000 | 78,000 | 35,567 
73,000 | 74,000 | 13,503 
129,000 | 31,998 | 119,000 | 30,488 
26,500 | : | 27,000 4/863 
114,000 | ; 5 114,000 | 29,080 
50,000 | F 49,500 | 17,721 
94,000 , 78% 92,000 | 20,608 
90,000 yl: 89,500 | 27,154 
81,000 | 77,361 81,000 | 77,520 
206,000 | 21,220 | 208,000 | 20,966 
100,000 | 58,500 | 96,000 | 57,609 
107,500 | 26,983 | 109,000 | 27,363 

—- | — 69,000 | 15,498 

16,900 | 4,209 18,000 4,355 


¢ Gold and Uranium. 


THE UNION 
| Work’g | Work’g Total 
| Yield cost profit working 
| per ton | per ton | per ton profit 





Tons 
| milled 
oy * 1957 |16,699,900 
a4 starters — 
ae 116,198,500 
Jan., 1958 - 
See a 
a 15,806,300 
. ae _— 
RES | — 
June* .... |16,435,500 
ae | -— 
August | _ 
Sept.* 16,760,400 


a a a & ah 
64 0! 45 6} 17 


64 4) 46 1 | 18 3 
—_— | 


18 4 


64 10 46 6) 
18 3 


6510) 46 9) 19 1 
* 3 Months. 


£ 
24,193,575 


23,695 ,380 
23,170,987 
24,358,945 


25 633 ,898 

















1959 49 
PRODUCTION OF GOLD IN SOUTH AFRICA 
RAND AnD O.F.S. | OvTsIpE Tora 
Oz. Oz. 
December, 1957 .... 35,789 1,402,143 
January, 1958 ..... 40,534 1,418,039 
. , ear < 33,879 1,356,722 
eas 1) 304, 956 | 36,330 1,431,286 
A ee 1,401,094 38 , 352 1,439,446 
RIT SE oe 1,435,960 36,494 1/472" 454 
Sere bersbcieans 1,408, a 39,187 1,447,571 
PS din a\9-acasdree oad |} 42,312 1,499,237 
RN ER | 36,413 1,499,672 
September. ........ ? 465, 697 | 36,799 1,502,496 
ee 1,516,701 | 44,025 1,560,726 
November ......... 1 "484844 32,349 ,517,193 
NATIVES EMPLOYED IN. THE SOUTH AFRICAN MINES 
GoLp CoaL 
Minzs MINES TOTAL 

March | 31, 195% LN ceatdeeeiaadk 333 , 862 31,203 365, 065 
rere ere 337 , 284 31,424 368 , 708 
Is Freee 337 , 464 31,509 368 , 973 
Dei dinds vernakenndaeane 334,882 31,336 366,218 
|S SRR 336,356 31,608 | 367,964 
ae ere 334,815 31,924 | 366,739 
Eee DD 5 n.o:k snc cvkdeas 333 , 380 31,978 365 , 358 
ee ae 335,003 32,657 | 367,660 
te, ERE eee $32 ,443 32,851 365,294 


MISCELLANEOUS METAL OUTI 


-UTS 


4-Week Period 





Zinc Corp pont 


To Dec .- 15 
| a? ead Cones. | Zinc Cones. 
Tons Ore tons tons 

Broken Hill South...... | 3,424 |} 4,522 
Electrolytic Zinc ....... | _ - 
Lake George........... 18,901 | 1,653 | 2,973 
Mount Isa Mines** ..... 68, 599 | 5 »450t } 2,098 
New Broken Hill....... | — 
North Broken Hill...... 26, 934 5 186 »,977 

| 


Rhodesia Broken Hill* . . — 


*3 Mths. ** Copper 3,630 tons. 


+ Metal. 


RHODESIAN GOLD OUTPUTS 





NOVEMBER 





Tons ( i 
Cam and Motor ......... 31 790 — 
i ee 22,470 4,186 
Globe and Phoenix ....... 6,400 4,142 
Motapa Gold Mining ..... 18,200 1,736 
SA Cee 3,143 _— 
Coronation Syndicate .... 11,932 —_— 
Phoenix Prince* ......... -- = 


* 3 Months. 


WEST AFRICAN 


NOVEMBER 








Tons Oz 
Amalgamated Banket .... | 60,787 | 14,215 ) 
Ariston Gold Mines ...... 88 ,000 | 11,934 
Ashanti Goldfields ....... 33,5 
NT RE Oe e | 35,¢ 
eae —- 5, os | 
Ghana Main Reef........ | 44 ,610 | 4,392 | 
Koriongo ......... 6,400 


3,690 | 
| 


Rese fe 





L -yndhurst 


Dec EMBER 


Tons. 


20,000 
5,550 





GOLD OUTPUTS 





DECEMBER 
‘Tons Oz. 
61,020 | 14,696 
37,355 2,463 
33,750 | 25,550 

| 35/000 | 
11,685 | 
3, 741 


6,450 | 
_ 4 





50 















THE 







































































PRODUC) TION _OF GOLD AND SILVER IN RHODESIA 
| 1957 | 1958 
| Silver | Gold Silver 
(oz.) | (oz.) (oz.) 
Ce, Ee 6,134 44,305 
February ....... 5,697 43,591 
TO eee } 8, 179 43,830 
SA | 6,854 46,587 
_. Bea | 5,606 46,015 9,937 
See | 6,441 | 46,453 20,105 
rene | 5,781 | 44,244 | 19,170 
jE 5,897 | 47,484 | 20,549 
September ...... 5,677 | 48,295 |. 21, 141 
October ........ 38 | 5,570 46,311 R 
November ...... 46; 987 | 6,331 | 47,994 
December....... 45,479 5,814 | _ — 
| 
WESTRALIAN GOLD PRODUCTION 
1956 1957 
Oz. Oz. 
NE hi mhciiveacess 66 , 388 106,722 | 
0 Se 94,638 64,949 | 
RES A a 66,944 67,121 
Fee 60,415 66,435 
MG a a iaiwaes eeckace 627204 64,886 
NTs 23.05 S/o) sts wninae 63,570 65,142 
RSS hp eae 69,883 74,420 
Sis 06: 4h.ak wo'e-05e 72,303 75,727 
September........... 62,204 64,422 
a 64,594 64,524 
ea ee 64,113 65,700 
Decewber . 0. cece 65,031 66,562 — 
EES sieaeleos 812,377 846,610 
AUSTRALIAN GOLD OUTPUTS 
4-WEEK PERIOD 
To Nov. 25 To Dec. 23 
Tons | Oz. Tons Oz. 
Central Norseman........ 14,006 | 9,911 | 14,059 | 8,429 
Croesus Proprietary ...... —- | — — _ 
Gold Mines of Kalgoorlie.. | 38,751 | 9,802 | 39,664 9,307 
Golden Horse Shoe*...... —- |j— _ — 
Gt. Boulder Gold Mines* . ; — _ _— 
Gt. Western Consolidated . | 38,973 | 7,179 | 35,660) 5,938 
MONT sn res cirecsan ois ba ee Bie ~ — 
Kalgurli Ore Treatment .. —- j — — — 
Lake View and Star*..... —- | —- — — 
Moonlight Wiluna* ...... - |; — _— — 
Morning Star (G.M.A.) ... 1,529 697 —- | — 
ae —- | — _ _- 
New Coolgardie.......... —- | — _ —_ 
North Kalgurli .......... 27,194 | 6,013 - —- 
Sons of Gwalia .......... 11,008 | 2,515 - “= 
Mount Morgan .......... — | 4,848 _ 5,498 
* 3 Months. 
ONTARIO GOLD AND SILVER OUTPUT 
| Tons | Gold Silver Value 
| Milled Oz. Oz. Canad’n $ 
June, 1957 beeeae | 738, 384 | 207, 897 32,544 6,945,127 
ME org nine. cae a | 718,468 | 320 | 30,620 6,572, 323 
August ......... | 701,174 | | 31,647 | 6,410,429 
September ....... 722° 384 | | 347248 | 61947/813 
Ee | | 37,086 7,657,426 
November ...... ¢ 2 37,737 7, 441,702 
December....... 537 | } »230 7, 494, 289 
January, 1958... | 28 | 319. 502 5 
February ....... | 727,170 | 210,646 
rere 58 | 229,361 
(ER eye | | 228,590 
aS |} 801,102 | 228,123 | 7,745,425 
ee 775,384 | 228,960 | | 2-2a0. 186 
Et hs dete neta 750,410 | 218,126 , 355,406 
OS ae 740,459 202 , 798 7 006,517 
September | 771,115 209,006 | 34° "014 7,178,218 








MINING MAGAZINE 








MISCELLANEOUS GOLD AND 


SILVER OUTPUTS 














Nov. | Dec 

Tons Oz. Tons Oz. 
British Guiana Cons. ..... — | — , — = 
Central Victoria Dredging. — | — — oo 
er en — 553 _— — 
Emperor Mines (Fiji)* . — | -- ~- —- 
Frontino Gold (Colombia) -| — | —_ — -- 
Geita Gold (Tanganyika). . —_— — -- — 
Harrietville (Aust.) ...... — | = 
Lampa (Peruj? .......6.. — 46,144 _ 42,966 
RGeee (PM ooo oscsecas _— _ — — 
New Guinea Goldfields ... — -- 3,960 —_ 
St. John d’el Rey (Brazil) . — = — os 
pi Le eee —_ _ — -- 





*3 Months. t Oz. Silver : 


Copper, 111 : 


OUTPUTS OF MALAYAN TIN COMPANIES 


OF CONCENTRATES 


IN LONG 


99 tons. 


TONS 











Ocr Nov. | Dec 
re ere eee 7 ae 
Austral Amalgamated............. ji-— _ | _ 
PEE latent Gteb ers sooner s jo o— —- | — 
PE ED kooks ccctioceciccane ,P-—- | > 
PED ce, buredcectececisdacies |} 123 | 146 | 1364 
CRONE ice vicccnccncecccvces };— —- | — 
Gopeng Consolidated ............. _- —- |j— 
ee a = — 
Bakes PE YGROMEG 6:0. ww ceccccccccese — | Se oe 
ey ret ree j—- | — | — 
Jelapang ORNS SE BRC —_ —- | = 
EMERGE EGMIME 0 occ ccsncecdsass | 838) 31 | 37 
PIII oo. o.434 ws 5 dibleriere bald cem 114 g | 95 
OT A eae ee } o— —- | — 
EES See ee — —- | — 
EDS, 2S ae a aa = Py ee 5 
I 0 6 ste car bbiwnewsinnes — —- | — 
Kinta Tin Mines ..........-...... — — | 
UNE 2 ch erwdensshesendens i- — _— 
Rea cnkCecag tise vabenneadn 52 64 | 47 
TT eee 49 49 | 8&8 
PE PIE oc occ cecceta neces 26 —- | — 
MN SE Dawinle’s aunt wisleesecinwnarn as —_ —- | -— 
RNR, 2 Sig. c cccieaias 0464.0 = —- |j— 
Larut...... 2c ccesncccsscseccescos i=- aoe 
Ot eer ee |; 53 42 | 483 
SNS Se Ae ee } — —- | — 
op nts cap ROCCE CE TET ». Hy a 
Pacific Tin Consolidated........... ;— | — | 
Pahang Consolidated ............. i =— | — > om 
ME xa wade civatics bic wane Siok —- | — | — 
PRN SOD 60 5.0.66 ca chcccdcwsas —- |j|— 2284 
RSE A ee —- j — _ 
Rahman Hydraulic............... —- | — — 
SE eR rarer - }; — 
Beer rer 333 | 33 30} 
Rawang Concessions .............. - | soe 
Rawang Tin Fields ............... Se — 
ES eaGUees civasan snakecades —- | — -- 
ERA er errr ee —- i-—- 39* 
Siamese Tin Syndicate (Malaya).... | S ts 12 
IN UNG 6 o.riic ko cee iccaee |} 228 | 291 328 
Southern Malayan................ —- j— — 
SOURED TIOBOR e665. bison n5e sins’ - | — — 
or rere - 2. 
a rE ere — | — | — 
IT a osinos codis Sh vice ose ty — | - - 
Taiping Consolidated ............. 78 | 381 21 
. | RS enema — | — 
NG yidrian hw d- gh o's bbc s —- | — 115* 

chs ebntireded oknlece gate wee tee (Manca _ 
PROM obs s Saws cescccenes ee eae 
ED AC a pdaalivn deawe <cbaine’ — | — - 
Tongkah Compound .............. ae I ee - 
Tongkah Harbour ................ | 26 82 29 
EDS scien cdncack de bhecend thew — — = 
ETRE E TS Tie Apne eee race eee - 


* 3 months, 
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Bar 
Ber 
Bisi 
Ex 

Gee 
Gok 
Jan 
Jos 

Kac 
Kac 
Kat 
Kef 
Lon 
Mav 
Nar 
Nar 
Nar 
Ren 
Rib 
Siar 
Sou 


Tav 
Tin 
Uni 


Gol 
Silv 
Dia 
Coal 
Cop 


Tin 

Plat 
Plat 
Asb 
Chri 
Mar 
Lea 


Iron 
Man 
Iron 
Iron 
Cop) 
Tin 

Tin 

Leac 
Zinc 
Zinc 
Tun 
Chre 
Bau 
Anti 
Tita 
Nick 
Tan’ 
Sulp 
Bary 
Asbe 
Mag 
Mica 
Gray 
Mine 
Moly 
Nick 
Alun 
Merc 
Bisn 
Cadr 
Coba 
Seler 
Petr 
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Sli 11118 


Sli 18 


| S451 
an 


LL 1st 








MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN LONG 
TONS | OF CONCENTRATES 




















+ Wolfram. 


SOUTH AFRICAN 
October, 1958 























NovEMBER DECEMBER 
| Tin | Columbite|} Tin | Columbite 

Amalgamated Tin Mines .. 177 26 182 = 
Anglo-Burma Tin ........ —_— —- + -- 
ee Se See 774 —_— 22 _ 
IE hin wk Cawaabe. 49 115t 44 125¢ 
DM hinckeceee thse ss 59 8 —_ — 
Ex-Lands Nigeria ........ 41 —_— — — 
eS RE Eee T ee 58 — 57 — 
Gold and Base Metal ..... 29 14 _ —_ 
Jantar Nigeria ........... 133 16 10 16 
Pere eee eee 8 -- — -- 
Kaduna Prospectors ...... 4 -- 3 _— 
Kaduna Syndicate........ 18 — 124 _ 
Katu Tin ose 32 _ — — 
Keffi Tin — — — — 
London Nigerian Mines ... — | — — — 
Mawchi Mines ........... j;— — — 
Naraguta Extended ...... 94 | _— — _ 
Naraguta Karama........ 34 —- — _- 
"> eee — | — — — 
Renong Consolidated ..... | 273 | _- _ _— 
Ribon Valley (Nigeria) .... 10 -- s — 
Siamese Tin Syndicate.... | 13} _- _ _ 
South Bukeru a -— ~- — 
South Crofty | 65 — 72 _— 
oO See te _- -- — 
Tin Fields of Nigeri — | — — — 
United Tin Areas of Nigeria m= = — 3 —_ 


MINERAL OUTPUT 








1,542,480 oz. 
C0565 a 5:48 vee ohare he 161,753 oz. 
ENG nab Kens bs,otrs-en ve 201 , 234 carats.* 
TO ee eee 3,719,963 tons. 
Rikbaks eekee nek weed (a) 73 tons in matte and copper- 
gold concentrates. 
(b) 4,782 tons of 99-32%. 
chat bchchecdsandiesnaeere 261 tons concs. 
Platinum (concentrates, etc.) — 
Platinum (crude)........... -— 
Se rere 15,169 tons. 
MND SIUD 5 805 aie a.ce :0's\08 55,207 tons. 
Manganese Ore ............ 85,024 tons. 
EPO noc cnc cs siwee 14 tons. 
* Sept., 1958 
IMPORTS OF ORES, METALS, ETC., INTO 
UNITED KINGDOM 
OcTOBER NOVEMBER 
IN yn ph ke bio wss-6%a pet tons 1, 030, 371 918,095 
nny ORB. «vs ocinclivcecesed = | 2 
MIE Sa x'vina abhi ames cee ie 
EN eo sc che g thedaw ba of | 
TS re oa | 
A AS ae » | | 
EON ne hee — 
NUS Cia ls bce c\wet dn betas ai ore os 
Zinc Ore and Conc. ............ “ 
TS ES eS ae ae ee ie Pa | 
ST ne <a 
re ea of 
eee, ae ee es } 
Antimony Ore and Cones. ....... » 
OS EE are i 
RNIN 5 5 néc'e cave ¥ ccdne sce i 9 — 
Tantalite/Columbite ........... ae } 26 
SINS innit sg Say «haw bnipce's'nak - 23,013 
SRI is'n £ vale sshaneies-aatows's is 3,262 
NL st Soak iad nbacuady od a 13,745 
SEI: 55. ke ln t sieivok- cuca aine ja 78 
De hiNpetkated anc viasw nainasee a 408 
i won we ie bacd wk e 256 
Mineral Phosphates ............ a 72,402 
Molybdenum Ore .............. pe 165 
RNS LA, isch iCal secs cwt of 6,051 
IEE GS sah > 5 asd wie Stata pa 463" 065 381, 105 
NN choi co eins doch a cauine op Ib. | 108,056 5,044 
Bismuth ... ~ 63 ,603 66, 205 
Cadmium - 179,911 159,569 
Cobalt and Cobalt Alloys ....... os 103,893 | 1 23, 512 2 
ED 8s cS rd sis cek cipw.ae uot 4,301 

Petroleum Motor Spirit . 1,000 gals. 69,370 42 

GINS feale dis Wed nies ainsd ee 818,734 782, 074 


JANUARY, 





1959 


Prices of Chemicals 


The figures given below represent the latest available. 


ie ’ 80% 
Alum, PA be akedecdbacndvascpences 
Aluminium Sulphate 
Ammonia, Anhydrous 
Ammonium Carbonate ...............4-: 
A ek , PP eere 

He Phosphate (Mono- and Di-) 
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THE MINING DIGEST 


A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 





The Holden Mine, Washington 


Information Circular 7870 of the United States 
Bureau of Mines by J. R. McWilliams covers 
‘“Mining Methods and Costs at the Holden Mine, 
Chelan Division, Howe Sound Co., Chelan County, 
Washington.”” The mine is operated on a low-cost, 
large-scale production basis to compensate for low- 
grade ore. Under present situation of rising costs 
and lowering metal prices the profit margin 
vanished and on June 28, 1957, mine operations 
ceased. The mine is on Railroad Creek, near the 
crest of the Cascade Mountains, about 12 miles west 
of Lake Chelan, Chelan County. The lake, a fiord- 
like body of water, one to two miles in width and 
more than 50 miles in length, provides the only access 
other than by air to several small uplake settlements. 
Access to the mine from Chelan, the nearest supply 
point, is by air or regularly scheduled boat service 
to Lucerne, 40 miles uplake, then 12 miles west by 
company road to the townsite of Holden. The 
remote location of the mine and the severe climatic 
conditions pose a number of problems in logistics, 
maintenance, and living conditions. All supplies 
for the mine and campsite were brought in and ore 
concentrates hauled out by truck to Lucerne, thence 
by barge to Chelan, where they were reloaded for a 
12-mile truck haul to the railhead at Chelan 
Falls. 

The gossan outcrop of the deposit was first 
noticed in 1887 by a Great Northern Railway 
location engineer searching for a pass across the 
Cascade Mountains. From 1892 to 1928 many 
unsuccessful attempts were made to bring the 
deposit into production. In 1928 the property was 
acquired by the Britannia Mining and Smelting Co. 
and a subsidiary, the Chelan Copper Mining Co., was 
formed to explore the deposit. In 1937 the sub- 
sidiary relationship was dissolved and the property 
was actively developed as an operating unit of the 
Howe Sound Co. During that year the concentrating 
plant, docks, tugs, and barges, shop buildings, 
living accommodations, 12 miles of road, and 54 
miles of powerline were constructed. The mill was 
operated from April, 1938, to June 28, 1957. During 
this period over 212,000,000 lb. of copper, 
40,000,000 lb. of zinc, 2,000,000 oz. of silver, 
and 600,000 oz. of gold were produced from 
10,000,000 tons of ore. 

The ore-body occurs within an extensive pyritized 
shear zone in metamorphosed sedimentary rocks. 
The shear zone, one of several in the area, is several 
hundred feet in width and of undetermined length. 
The ore-body is about 2,500 ft. in length, has 
economically mineralized widths up to 80 ft. 
and has been mined to a depth of 2,500 ft. below 


the outcrop. On the east end of the mine commercial 
mineralization on the upper levels ends abruptly 
against a minor drag fold. The fold moderates at 
greater depths and its effectiveness as an ore control 
is lessened. To the west the ore-body splits into 
two fingers and gradually fades into pyrite- 
pyrrhotite-biotite mineralization typical of other 
shear zones in the area. 

Methods of sampling the ore-body and estimating 
the tonnages improved as familiarity with the 
deposit increased. Before much was known about 
the physical outline of the ore-body drives were 
run in ore as much as possible. As the regularity 
of the foot-wall became known, development drives 
were driven in the foot-wall 25 to 40 ft. from the ore 
zone. At 50-ft. intervals two core-drill holes, one 
horizontal and one at plus 45°, were drilled through 
the ore-body and into the hanging-wall. Greater 
confidence in the continuity of ore values made 
further drilling unnecessary, except in special cases, 
even though the vertical distance between levels 
was 175 ft. 

The mining method used at the Holden mine is 
described as a modified form of sublevel stoping. 
Originally breaking was accomplished by a method 
similar to quarry blasting with coyote holes. 
Undersize drives and powder pockets were driven 
in the ore zone above previously prepared draw- 
points and loaded with explosives. Stoping was 
accomplished by enormous blasts, breaking 
thousands of tons of ore and involving hundreds 
of cases of powder tightly packed into a dozen or 
more powder pockets and detonated simultaneously. 
The powder-blast method is well suited to large- 
scale mining, particularly in wide stopes, but 
several factors, some unavoidable, contributed to 
its decline and eventual abandonment at the 
Holden mine. 

The chief disadvantage of powder-blast mining 
was the shattering effect of the enormous blasts. 
The grade of ore was lowered by dilution with wall 
rock and permanent workings some distance from 
the blast occasionally were damaged. Another 
factor was lack of versatility ; powder-blast mining 
is not selective and its efficiency decreases rapidly 
as the stope narrows. 

During World War II experiments were started 
with longhole blasting—not an entirely new method, 
but one gaining increasing acceptance with improve- 
ments in drilling equipment. At first it was used 
only in narrow stopes to supplement powder-blast 
production from larger stopes. Since 1945 all 
production of ore and a large part of the new 
development work was done by longhole blasting. 
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When blasthole mining was first adopted long- 
holes were drilled entirely by diamond drilling. 
A shortage of skilled drillers and steadily mounting 
diamond costs in the post-war years led to considera- 
tion of percussion drilling. Early trials were 
unsuccessful, because of inadequate equipment. 
Later, percussion drilling became feasible, with 
development of larger machines capable of handling 
larger steel, improved bit design, and improved 
coupling devices. The change to percussion drilling 
had little effect on the mining method but reduced 
the drilling cost one-third and increased fragmenta- 
tion by permitting larger holes and closer spacing. 

Ore handling may be grouped into three distinct 
functions—ore gathering, crushing and hoisting, 
and main level transportation to the mill. Alternate 
levels in the mine were designed for ore gathering ; 
stopes on these levels had facilities for loading ore 
directly into cars and stopes on intermediate 
levels had ore-passes leading to chutes in the haulage 
level. In either instance ore was transported 
by train from gathering points to ore-passes that 
led to crushers on the 1,950 and 2,650 ft. levels. 
Crushed ore was hoisted through the main shaft 
to surge bins on the 1,500-ft. level, where it was 
transferred to ore trains for transportation to the 
mill. 

Primary crushing to minus 6 in. was accomplished 
underground by two 36- by 48-in. jaw-crushers on 
the 1,950 and 2,600 ft. levels. Production averaged 
2,000 tons per 16 hours, operating one crusher at a 
time. Both crushers were powered by 125-h.p. 
motors, fed by a drum feeder from air-actuated 
finger gates on the ore-chutes. Coarse-ore pockets 
above the crushers had a total capacity of 2,000 tons, 
1,600 tons above the 1,950-ft. crusher and 400 tons 
above the 2,650 ft. Additional coarse-ore storage 
was provided by ore-chutes under the slusher 
drives and ore-passes above the crushers. Crushed 
ore was stored in pockets below the crushers and on 
the 1,500-ft. level in transit to the mill. 

Underground transport was by rail. Direct- 
current trolley locomotives were used on ore- 
gathering levels and for main haulage transporta- 
tion. Battery-powered trammers were used in 
exploration and development headings. The main 
haulage cars had a capacity of 170 cu. ft. ; ore cars 
used on the lower ore-gathering levels were 84 cu. ft. 
in size. Both were Granby-type, side-dump cars. 
Rocker-dump cars, with 20-cu. ft. capacity, were 
used in smaller headings. 

Few problems in ground support were encountered 
in the mine above the 1,500-ft. level. The tremen- 
dous empty stopes in this area are in nearly the 
same condition to-day as when they were abandoned. 
Some of these stopes were carried to within 50 ft. 
of the surface and yet none of the cappings have 
caved. As stopes were opened below the 1,500-ft. 
level, ground conditions became more unstable. 
This was alleviated somewhat by filling abandoned 
stopes with mill tailing, by a more orderly sequence 
of stoping, and by mining smaller stopes. Uni- 
versal support was not necessary in the lower 
workings ; in fact, sizeable sections lacked artificial 
support of any kind. In other parts of the mine 
squeezing ground and spalling rock were trouble- 
some. Slusher drives, especially those in weak ground, 
were troublesome because of repeated blasting. 
Besides sand filling, other methods of support used 
were various combinations of rock bolts and head- 
boards, conventional timbering, caps and pins, 
reinforced concrete, and gunited wire mesh. 
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In recent years conventional timbering was used 
little for permanent support, except to supplement 
rock bolting. Timber caps, supported by steel 
pins set in the ribs and covered with lagging, 
largely supplanted conventional timbering for 
back support. In areas where side pressures 
developed, posts and side lagging were added for 
additional protection. Rock bolts were used 
extensively in patterns and at random. Wedge-type 
bolts with burned slots were manufactured in 
company shops and expansion-shell types were 
purchased. Grouted rock bolts were tried in 
slusher drives, but the grouting procedure was 
so tedious and time consuming that the results 
were not considered worth while. Gunited wire 
mesh on rock bolts and reinforced concrete were 
also used in these drives, but repeated concussion 
and rock pressure eventually caused failure. 

The practice of using deslimed mill tailing for 
stope fill was begun in 1947. Ground conditions 
became increasingly hazardous as mining depth 
increased and more open stopes were developed. 
From 1947 to 1954, when sand filling was dis- 
continued, nearly 1,800,000 tons of mill tailing was 
placed in stopes below the 1,500-ft. level. 

Both natural and mechanical ventilation was 
used. In the summer months fresh air was drawn in 
through the 1,500-ft. level, During the winter 
the inflow of air on this level was restricted by 
an automatic double-door airlock to prevent the 
level from freezing. Air was then drawn from the 
550 and 800 ft. levels through old stopes and 
ventilation rises. Airflow generally was eastward 
on the main level to a 50,000 c.f.m. booster fan 
at the east end of the mine, downward through a 
series of downcast fresh air rises to the 2,500-ft. level, 
and westward through the mine workings to upcast 
exhaust rises at the west end of the mine. A 
110,000 c.f.m. fan on the 1,500-ft. level discharged 
exhaust air through a ventilation adit a short 
distance west of the main portal. Fresh air was 
carried through haulage levels to slusher drives by 
6-ft. ventilation rises, driven, where possible, in end 
pillars to serve two adjacent stopes. Each slusher 
unit received a minimum of 5,000 cu. ft. of air per 
minute. Fresh air flowed past the slusher operator, 
grizzly, and drawholes, in that order and exhausted 
into upcast rises at the far end of a slusher drive. 
Exhaust air collected in intermediate levels and 
travelled west to the main upcast exhaust rise. 
Ventilation was controlled by doors at strategic 
points in the passageways-and ventilation rises. 
The main downcast air rise served also as an 
escapeway. Exploration and development-heading 
ventilation was provided by 15-h.p. fans through 
15-inch 16-gauge, black steel pipes. 

The mine was relatively dry and drainage was 
not a problem. Seepage that collected at the shaft 
bottom and in sumps on the 2,125-ft. level was 
pumped to the surface in two stages. 

A full-time safety engineer was employed to 
supervise maintenance of safe working conditions. 
Periodic safety inspections of the entire mine were 
made by a safety committee representing both 
labour and management. The mine foreman was 
responsible for carrying out recommendations of 
the safety committee. Until the last year Bureau 
of Mines first-aid instruction was given to all 
interested persons. First-aid kits and stretchers 
were easily accessible at shaft stations and an 
ambulance was maintained in a heated garage at 
the 1,500-level portal. 
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Corrosion 


A note on “ Non-Metallic Coatings for Corrosion 
Protection,” by W. N. B. Armstrong, appears in 
the Canadian Mining and Metallurgical Bulletin for 
November. The author divides organic coatings 
into ‘“‘conventional’’ coatings and “special” 
coatings. In respect of the first class he says that 
they consist of pigments, film former or binder, 
volatile solvent and driers. These coatings cure by 
oxidation under ordinary atmospheric conditions 
or can be formulated to be cured by baking, in 
which case the film sets up mainly by polymeriza- 
tion. There is another class of conventional coatings 
which dry or cure merely by solvent evaporation. 
These are the lacquer and spirit varnish types. 

A great variety of film-forming materials are 
used as coatings. Linseed oil, possibly the oldest 
and most common, can be used as the sole film 
former or can be blended with resins to form 
varnishes. Other oils which are used are soya, 
tung or chinawood, dehydrated castor, perilla, 
safflower, and fish oils. As the sole film former 
linseed oil is used mainly in exterior house paints 
and in red-lead metal primers. Its advantages 
are good flexibility and wettability and its draw- 
backs are slow drying and poor water resistance. 
In a red-lead primer, however, a chemical reaction 
between the lead and the acid constituents of the 
oil results in the formation of lead soaps. These 
soaps are both water-resistant and flexible. The 
property of good wettability of linseed oil is one 
reason why it has been so successful as a structural 
steel primer for application on surfaces which cannot 
be cleaned thoroughly of rust. 

Cleaning the surface prior to painting is of the 
utmost importance. When it is not possible to free 
the surface completely of rust a straight linseed 
oil primer is used. Should circumstances make it 
impossible to allow the usual drying time of three 
or four days required for red-lead linseed oil primers 
a compromise must be made by using some other 
type of primer. The drying time of a linseed oil 
primer or paint can be improved by replacing part 
of the oil with an alkyd resin or an oleoresinous 
varnish. If the steel surface can be properly pre- 
pared, all the free linseed oil can be replaced with 
an alkyd or other type of varnish. This will result 
in a considerably shorter drying time and will give 
even better durability than the straight linseed oil 
primer. 

Shop primers are formulated for the particular 
end use desired. If good durability is important, a 
vehicle consisting of free oil p/us an alkyd resin is 
used along with a good corrosion-inhibiting pigment 
such as red lead or zinc chromate. If very fast 
drying is required and long durability is not impor- 
tant, the primer would be based on an alkyd resin 
vehicle or an oleoresinous varnish and no inhibiting 
pigment. The coloured pigment commonly used in 
this case is red iron oxide. The function of a good 
primer is twofold. It provides adhesion to the 
substrate and the pigmentation has an inhibiting 
effect from the point of view of corrosion. The two 
pigments most commonly used which possess this 
inhibitive property are red lead and zinc chromate. 
Red lead is mostly used on steel and zinc chromate 
is particularly good for use on the lighter metals 
such as aluminum and magnesium. Both these 
pigments are slightly basic and therefore they tend 
to neutralize the organic acids, mainly acetic, which 
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form as a result of the degradation of the oil-type 
film former. 

In addition to neutralizing the acids formed red 
lead acts as an oxidizing agent and aids in the for- 
mation of tightly adhering iron compounds on the 
surface of the metal at anodic areas and, in this 
way, it prevents corrosion from spreading. Zinc 
chromate supplies a controlled amount of free 
chromate ions in solution which inhibit the process 
of corrosion. 

During recent years, the author says, the vinyl 
resins have become of considerable importance as 
film formers in organic protective coatings for use in 
the atmosphere, in marine exposures, and for 
chemical resistance. Primers do not have good 
resistance to sunlight or eroding agents such as 
rain and wind and must be top-coated for best 
results. For use over structural steel primers a top 
coat based on a long oil alkyd is recommended. 
When a vinyl system is being used it is necessary 
first to apply what is known as a wash primer after 
the basis metal has been properly cleaned and, in 
some circumstances, chemically pre-treated. The 
wash primer consists of a thin solution of a poly- 
vinyl butyral resin as the film former, zinc chromate, 
phosphoric acid in suitable solvents, and thinners. 
The wash primer is necessary for adhesion as vinyl 
resins in general do not have good adhesion to 
metals. Then usually two coats of a red lead vinyl 
intermediate primer are applied. The vinyi resin 
in the intermediate primer is not the same as the 
one used in the wash primer. Finally a vinyl top- 
coat is applied. Here again the vinyl resin is 
different from either of the other two resins used in 
either the wash primer of the intermediate primer 
and it must not be applied directly over the wash 
primer because it will not adhere. This type of 
system is used under sea water and, in this case, 
the top coat will contain a pigment such as red 
copper oxide to prevent the growth of marine life 
on the paint. If the vinyl system is to be used in 
fresh-water locations, it is not necessary to use 
copper oxide in the top coat. Metallic aluminum or 
carbon-black make excellent pigments for top 
coats both for underwater use and for atmospheric 
exposure. Such a vinyl system as this is being used 
on the St. Lawrence Seaway. 

The use of the vinyl wash primer on galvanized 
steel has shown good promise in tests recently con- 
ducted. It does not work too well on bright hot-dip 
galvanizing unless it is acid-etched or weathered, in 
which case excellent results are obtained. 

The special types of coatings are used mainly 
for protection against chemical corrosion, but some, 
when modified, are also suitable for atmospheric 
exposures. In general, however, they are costly both 
from the point of view of material and application. 

The epoxy resins which are made from a combina- 
tion of bis-phenol and epichlorhydrine are modified 
with drying oils for application and curing in the 
conventional manner. The modification with drying 
oils, however, detracts from their chemical resistance 
and, when this latter property is of prime impor- 
tance, these resins are used unmodified. In this 
case a catalyst, such as diethylene triamine, is 
used to effect the curing of the film. The amount 
of the catalyst is adjusted to allow sufficient time 
for application before the resin has become too 
stiff to handle. Either curing can be accomplished 
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either by allowing sufficient time at normal tem- 
perature or by baking as desired. 

Epoxy coatings have excellent resistance to 
hydrochloric acid and organic acids such as acetic 
acid. They are also very resistant to alkalies and 
solvents. Resistance to highly oxidizing acid such 
as concentrated nitric or sulphuric acid is only fair. 


Another class of resins which have much the same 
properties as the epoxies are the polyurethane 
resins. These are obtained by reaction between a 
polyisocyanate and a polyol. Methods of modifying, 
curing, and application are similar to those for the 
epoxies. They also possess much the same resistance 
to the various agents of corrosion. 


Diamond Mining in South-West Africa 


““Mining Procedure and Method at C.D.M.” 
(Consolidated Diamond Mines of South-West Africa, 
Ltd.) are reviewed by S. W. Devlin in a paper 
appearing in the Journal of the South African 
Institute of Mining and Metallurgy for November. 
Following an account of development sampling and 
overburden removal the author goes on to describe 
the excavation of the diamondiferous gravels 
themselves. He says that such gravels, or “‘ terrace ”’ 
as the material is locally named, are in fact raised 
marine beaches which have over the centuries 
become covered by wind-blown sand overburden. 
The terrace itself is a heterogeneous mixture of 
material as thrown up by the sea and consists of 
fine sand, gravels, and boulders. All gravels and 
boulders have been water-worn to well rounded 
shapes. Contained within the terraces in many 
areas is a cemented material, known locally as 
conglomerate, which frequently has to be blasted. 
Mainly this conglomerate is collected at the mining 
face and hauled away for separate treatment 
through a central crushing plant. 

Mining faces are opened on deposit and advance 
north and south from the primary cut. Depending 
upon the width of the reserves, mining faces may 
be anything from about 200 metres to 1,000 metres 
in length east to west. Overburden is cleared ahead 
of each mining face for a distance of some 50 metres, 
the loose sand being deposited back into the worked- 
out area. Where consolidated sand overburden 
which is too “‘ tough ’’ for bucket-wheel excavators 
to handle is encountered below the loose sand, this 
is removed by 22-ton scrapers. 

The mining procedure cycle is: (a) Overburden 
removal; (b) excavation of free gravels; (c) bed- 
rock cleaning, and (d) overburden removal when 
the mining faces reaches an in situ overburden bank. 
Each mining area has several sets of faces available 
so that all stages of the mining rotation are in 
progress at all times. 

Terrace depths vary over the mine from about 
12 in. up to 12 ft., although the average depth 
throughout is approximately 34 ft. Straight loading 
by excavator is resorted to wherever a depth of 
approximately 3 ft: or more prevails. With lesser 
depths the terrace is bulldozed into convenient 
stockpiles using conventional crawler type 70-h.p. 
bulldozers. 

The foot-wall throughout most of the mining 
area is a relatively soft schistose rock which has 
been eroded by sea action into gullies and potholes 
sometimes 10 ft. or more in depth. Diamonds 
naturally tend to concentrate on or near the foot- 
wall and particularly in these gullies and potholes. 
Owing to the very uneven nature of the foot-wall 
no suitable machinery has been found for the final 
cleaning and loading from these gullies and the 


major portion of the African labour used on the 
mine is employed in bedrock cleaning. Previously 
bedrock cleanings were hand-lashed forward to the 
face and there loaded with the main terrace. 
Several types of machines were tested to assist this 
slow and arduous work, including a mobile scraper 
fitted with a grizzly and mounted on crawler tracks 
and also a crawler-mounted front-end loader. 
Neither of these machines was really successful. 
Conventional type light bulldozers assist quite 
appreciably and are used where bedrock is not too 
uneven. The most successful method so far evolved 
is a combination of hand labour, using compressed- 
air-driven rock-drills and paving breakers and 
troughed conveyor-belts running parallel to the 
mining face. These face conveyors are 24 in. wide 
running at 250 ft. per minute. They are made up 
of light steel channel sections 15 ft. long which are 
articulated to follow the uneven rock contours. 
The sections rest on 60-lb. tracks laid at 90° to the 
line of the conveyor which can thus be “ barred ”’ 
forward as cleaning advances. 

At the loading points conveyors are fitted with 
‘ lashing shields,’’ made up of old conveyor belting, 
to prevent overthrow. The face conveyors each 
feed on to a mobile stacking conveyor, similar to 
those used in overburden stripping, which piles the 
excavated material into a stockpile just clear of the 
mining area. Lashing gangs engaged in bedrock 
cleaning are paid on an “ incentive bonus ”’ scheme 
based upon area cleaned. Bedrock cleaning must 
follow closely behind the face mining otherwise 
overburden removal ahead of the face is held up and 
the sequence of mining procedure disrupted. 

Normally the work of a mining section terminates 
with the haulage of mined material. In the Con- 
solidated Diamond Mines, however, the mining 
department’s duties are carried one stage further 
i.e., to the preliminary treatment or classification 
of the diamondiferous gravels. Owing to the fact 
that the deposits are being worked over a long 
narrow strip, extending at present for about 30 miles, 
it would be uneconomic to haul the large volume 
mined over long distances to a central plant when 
some 80 % or more of the material mined can be 
eliminated in the field. For this reason field screening 
plants are sited at convenient intervals along the 
strike of the deposits and usually on the western 
or seaward side thereof. In the best interests of 
mining and tramming the field screening plants 
should be located not more than four miles apart. 
Where possible the best position for plants is to 
the west of the deposits where water is easily 
available and so that waste material (tailings) can 
be deposited into the sea. f 

The field screening plant is the first step in the 
cycle of treatment of the mined terraces and the 
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plants in use to-day, of which 12 are at present 
operating, have been designed to suit the particular 
needs of the area. Thirteen years ago no such 
plants existed on these fields. 

[he object of screening or classification at this 
point is to eliminate material unlikely to contain 
diamonds and which, therefore, is not required for 
further treatment. The terrace mined is classified 
into three products—viz.: (1) Sand, any material 
less than 9 mesh or approximately 4 in. in 
size ; (2) gravel, material of + 9 mesh — 25 mm. in 
size, and (3) boulder, material greater than 25 mm. 
in size. Sand plus boulders make up on the average 
some 85% of the total terrace and constitute the 
waste or tailings product eliminated by the screening 
plant. 

The screening plants, essentially a scalping unit, 
include a receiving bin of 70 tons capacity from 
which the ore is discharged by a vibrating feeder 
and a 30-in. conveyor-belt to a grizzly system where 
the + 3in. boulder is removed. The — 3 in. product 
passes to horizontal vibrating screens equipped with 
25 mm. mesh screen cloth. As diamonds of + 25 mm. 
screen size are not found in the gravels the oversize 
is discarded. The — 25 mm. fraction is carried by 
conveyor-belts to surge bins ahead of sand removal 
screens where the undersize (— 9 mesh) gravitates 
to a tailings belt which also collects the + 25 mm. 
— 3 in. and 3 in. sizings and conveys them to 
the tailings dump. The resultant + 9mesh — 25mm. 
gravel flowing from the screen decks is carried 
forward (a) in the case of inland plants (dry screening 
types) directly to a bin for loading and transport to 
the central treatment plant or (b) in the case of 
plants positioned near the sea (wet screening plants) 
is given a further cleaning in a rotating cylindrical 
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scrubber. The scrubber is also fitted with 9 mesh 
screening and sea water is used for washing. This 
washing stage is necessary in the case of the more 
westerly terraces as these deposits are damp from 
seepage and heavy sea mists and in consequence 
sand cannot be completely cleared from the gravel 
merely by screening. After the scrubbing process 
the gravels are binned and finally transported to 
the central treatment plant. 

In the case of the inland or dry screening plants 
tailings dumps are carried to a height of approxi- 
mately 120 ft. after which they are continued 
horizontally at this elevation. Plants situated near 
the sea form a dump on the edge of the beach 
approximately 80 ft. in height. These dumps are 
not continued further as the erosion by sea obviates 
the need for any extension. On the inland plants a 
shuttle conveyor is used and is extended as the dump 
grows. A similar shuttle is frequently used in the case 
of the wet screening plant as should: the sea wash 
away part of the dump the discharge point can be 
retracted away from the sea. 

From the field screening plants the final product 
of — 25 mm. +9 mesh gravel is trammed in 
10-cu. metre capacity side-tipping rail trucks to the 
central treatment plant. Here the gravel passes 
through tube-mills and on to the heavy-media 
separation plant. Concentrates from this process 
are passed over grease belts or through electrostatic 
separators, depending on size, for further concentra- 
tion. Finally, the concentrates from the grease 
belts and electrostatic separators are hand-sorted 
for diamonds. These final concentrates constitute 
0-016% of the feed to the heavy-media separation 
cone and 0-00226°% of the initial terrace mined. 





Trade Paragraphs 


Lobnitz and Co., Ltd., of Renfrew, state that their 
London office and also that of Alluvial Dredges, 
Ltd., is now at 25-31, Moorgate, E.C. 2, the tele- 
phone number being National 9151. 

Knapp and Bates, Ltd., of 14-17, Finsbury Court, 
Finsbury Pavement, London, E.C.2, state that 
this is now their address, the telephone number 
being Monarch 0840. 

Head Wrightson Stockton Forge, Ltd., of Stockton- 
on-Tees, have recently published two leaflets. One 
of these is devoted to Ruggles-Coles rotary dryers 
for the removal of free moisture from bulk 
materials by thermal methods and the other to 
Akins classifiers which are, of course, of the spiral 
or helix type. 

Robert Hudson, Ltd., of Raletrux House, Meadow 
Lane, Leeds, point out with regard to the note 
which appeared in the December issue on their 
power dump car that the illustration showed the 
car only about half-way to the fully-tipped position 
and not as stated in the text. When fully tipped the 
car bottom is vertical and the body side gives an 
effective angle of 45°. 

Johnson, Matthey and Co., Ltd., of 73-83, Hatton 
Garden, London, E.C.1, have produced a new 
publication, 1700—Platinum Laboratory Apparatus, 
that revises and combines the earlier booklets 1710 
and 1720. This publication makes a comprehensive 
survey of the platinum laboratory apparatus and 
electrodes in the JMC range and includes useful 


advice on care and maintenance and is available 
on application to the above address. 

Dunlop Rubber Co., Ltd., of 10-12, King Street, 
St. James’s, London, S.W.1, recently gave an 
exhibition in London of a film designed to interest 
mining engineers and. other users of conveyor 
belting. Having shown the composition of a typical 
belt the film proceeds to show the points on which the 
effective life of a conveyor belt depends with 
particular reference to proper care and maintenance. 

Allis-Chalmers Manufacturing Co., of Milwaukee, 
Wisconsin, announce that Mr. Donald C. Altman 
has been appointed assistant managing director of 
their associated company in this country. Mr. 
Altman, who has for some years been manager of 
the sales office in Salisbury House, London Wall, 
E.C.2, will in future have his headquarters at 
Essendine, near Stamford, Lincs. 

Herculare, Ltd., of Anstey Mill Lane Works, 
Alton, Hants., whose system for lining shafts and 
underground roadways was mentioned in connexion 
with their exhibit at the German Mining Exhibition 
in the October issue have made some particulars 
of this available. An illustrated booklet gives com- 
plete details and explains the practice which is 
widely used in the Ruhr mines and gives numerous 
examples of its application. 

ABEM Co. (AB Elektrisk Malmletning), of 
Stockholm, have published a small booklet giving 
information about the geophysical prospecting 
services and instruments they offer. The subject 
is dealt with under the headings of geophysical 
suveying, airborne prospecting, ground prospecting, 
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seismic investigations, and geophysical instru- 
ments—magnetic, electromagnetic, electrical, gravi- 
metric, and seismic. 

Armour Chemical Industries, Ltd., of 4, Chiswell 
Street, Finsbury Square, London, E.C. 1, announce 
that Mr. R. J. de Vries has been appointed technical 
sales manager of the company. Mr. de Vries, who has 
worked on ion exchange and the production of 
synthetic resins, has during the past four years been 
concerned with the market development of Armour’s 
cationic surface active chemicals among the uses of 
which are as flotation reagents. 

J. Brockhouse and Co., Ltd., of 25, Hanover 
Square, London, W. 1, in conjunction with W. G. 
Allen and Sons (Tipton), Ltd., announce that they 
are forming a joint company to be known as Brock- 
house Allen, Ltd., in the Federation of Rhodesia 
and Nyasaland. This will operate factories in Ndola 
and Luanshya and will produce engineering require- 
ments for the mining and transport industries, the 
second named company already having an estab- 
lished connexion with the copper mines. 

William Jessop and Sons, Ltd., of Sheffield, in a 
recently issued leaflet on zirconium state that their 
vacuum melting plant which has been successfully 
used for the production of their range of titanium 
alloys and special steels is now being used for the 
production of zirconium and its alloys. The leaflet 
sets out the mode of manufacture and gives the 
properties of the metals as well as tables showing 
the corrosion resistance properties of zirconium, 
titanium, and 18/8 Mo. type austenitic steel. 

Brades Nash Tyzack (Sales), Ltd., of Oldbury, 
Birmingham, publish a leaflet giving particulars 
of the ‘‘ Surpans”’ spanner, the feature of which 
(as may be seen from the illustration) is that while 
conventional-type open-ended spanners engage only 





on two faces of the nut, with the main impact on 
two corners, the Surpans is designed to exert a 
positive grip in the centre of the flats. Thus it grips 
on four faces of a hexagon nut. It is similarly 
effective on worn nuts or bolts where the corners 
have been rounded 

Pollard Bearings, Ltd., of Ferrybridge, Knotting- 
ley, Yorks., have compiled a new catalogue of 
their Max-Load high-capacity roller bearings. The 
publication, which is well illustrated, tabulates the 
complete range available, giving relevant dimensions, 
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weights, working load ratings, and basic reference 
numbers of American-made bearings to which 
Pollard bearings correspond. The booklet, which 
covers 24 pages, also gives bearing selection details, 
conversion graphs, and details of bearing location, 
adjustment, retention, and seats. 

Imperial Chemical Industries, Ltd., of Nobel 
House, 25, Bothwell Street, Glasgow, have lately 
published the third edition of their booklet on 
electric shot-firing. This well-iilustrated manual 
describes the equipment available, the use of this 
equipment, and contains a number of appendices 
about the various types of electric detonators and 
powder fuses, resistances of electric, delay, and 
short delay detonators, specifications of cables, 
precautions against extraneous electricity during 
shot-firing, and the firing characteristics of electric 
detonators. 

Nortons-Tividale, Ltd., of Tipton, Staffs., recently 
made available in an illustrated booklet some 
particulars of the resonance screen to which 
reference was made in connexion with their exhibit 
at the Mechanical Handling Exhibition last June. 
The PSR screen (positive stroke resonant) is made 
in a series of units covering light, standard, and 
heavy-duty types for a variety of applications. 
Special assemblies for applications requiring purpose 
built screens, and/or special screen trays are also 
mentioned. A number of examples are given with 
sizes and capacities. 

Martin, Black and Co. (Wire Ropes), Ltd., of 
Coatbridge, now occupy new London office and 
warehouse accommodation at 25, Curtain Road, 
E.C. 2, their telephone number being Bishopsgate 
6667/9. The company recently celebrated their 
semi-jubilee, having from a modest beginning in 
1933 attained a leading position in the wire rope 
industry. Their products are known and used in 
some 60 countries throughout the world and in 
Canada a trading company, Martin Black Wire 
Ropes (Canada), Ltd., has operated since 1955, 
with warehouses in Montreal and Toronto. 

Simon-Carves, Ltd., of Cheadle Heath, Stockport, 
have compiled a booklet which gives particulars 
and illustrations of the company’s service to the 
mining industry. This covers the design and con- 
struction of complete collieries, complete winding 
plants for cages or skips, mine car handling and 
skip equipment, surface buildings, coal preparation 
plants, steam plant for power and process, and coke 
oven and by-product plant. The booklet is entitled 
Service to the Mining Industry and makes reference 
to one of the associated companies—Huntington, 
Heberlein and Co., Ltd., and its specialized know- 
ledge in ore-treatment processes, including magnetic 
separation and sink-and-float equipment. 

Rocol, Ltd., of Rocol House, Swillington, near 
Leeds, recently published a booklet giving full 
details of their range of molybdenized lubricants. 
The lubricants described have been developed by 
the company in just under a decade and comprise 
28 specialized products using molybdenum disul- 
phide, for use in engines, gears, springs, servo 
systems, and rubber components. In the field of 
silicones Rocol have achieved, it is suggested, the 
“happy marriage ’’’ between the excellent thermal 
and physical qualities of silicones with the lubri- 
cating properties of molybdenum disulphide, thus 
providing excellent lubrication at both the low and 
high temperatures demanded by many modern 
industrial products where petroleum products are 
disintegrated or disappear. 
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Belmos Co., Ltd., of Bellshill, Lanarkshire, issue 
some notes on. their new compressor protection 
unit. They state that after the introduction of the 
N.C.B. (Production) Codes and Rules (1955) 
governing the use of underground compressors, 
several devices have been marketed to provide 
compliance with the requirements. The Belmos 
ALR unit offers a simple and economical solution 
to the problem of protection against overheating, 
giving audible and visible warning and automatic 
protection and is capable of flexibility in the number 
of protection points which can be incorporated. 
It can be used with a wide variety of hand and 
automatic starters, including those fitted with 
control at line voltage as well as those with 
intrinsically safe control circuits. 

Northern Aluminium Co., Ltd., of Banbury, 
recently produced a third edition of their booklet 
on welding aluminium. They point out that since 
its first issue great advances have been made both 
in technique and in the amount and scope of work 
done. The revised edition deals almost -exclusively 
with the two shrouded arc processes—‘ argon 
tungsten arc’’ and “inert metal arc ’’—and much 
of the space is taken up with tables of procedures. 
However, the information on processes has been 
brought up to date, a section has been added on 
welding technique, and the tables of procedures— 
still the most useful part of the book—have been 
entirely revised, with full explanatory notes and 
illustrations giving edge preparation and joint 
details. In addition an appendix has been added 
giving information on alloys and current ratings. 

Westinghouse Brake and Signal Co., Ltd., of 
82, York Way, London, N.1, announce that an 
order has been received from the N.C.B. Durham 
Division for underground locomotive signalling 
equipment for controlling approximately 26 loco- 
motives hauling trains of mine cars and man-riding 
cars over about 24 track miles in connexion with 
a combined mine scheme. The system adopted is 
one which is driver operated and is fully signalled 
with relay interlocking and includes some 90 colour- 
light signals and 42 sets of power-operated switches. 
A track diagram will also be provided for use in the 
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dispatcher’s cabin at the approach to the central 
drawing shaft on each of two levels. All the 
equipment to be used is certified as safe for use in 
gaseous mines—1.e., flameproof and/or intrinsically 
safe. This is stated to be the largest single 
underground locomotive signalling system ever to 
be considered and adopted for British mines. 

Pegson, Ltd., of Coalville, Leicestershire, make 
available some particulars of their ‘‘OCC”’ vessel 
for heavy-media separation. Referring to the 
accompanying illustration, feed material is intro- 
duced to the vessel at the surface level of the 
medium. Float material travels across the vessel 
and discharges over the float overflow weir. Sink 
material drops to the bottom of the vessel and is 
removed by means of an oscillating rake which 
alternately carries sink to the discharge lips at 
each end of the vessel. Sink overflows into the 
launder and thence to the sink discharge chute, 
which may be designed to discharge at either the 
front or the rear of the vessel. Float barrier screens 
in front of each discharge lip effectively prevent the 
loss of float material with the sink at the instant of 
discharge to the sink launder. Other points men- 
tioned in an illustrated leaflet from which this is 
taken are that the vessel requires minimum head- 
room and floor space. The slow motion and absence 
of vibration make heavy foundations unnecessary. 
Operation is easy, the drive being quickly adjusted 
to compensate for variations in feed surges. Five 
models are available with capacities up to 400 tons 
per hour. 

Associated Electrical Industries, Ltd., of Rugby, 
and 33, Grosvenor Place, London, S.W. 1, announce 
that further contracts have been placed by the 
West Midlands Division, No. 1 (North Stafford- 
shire) Area, of the N.C.B. for four winder equipments 
very similar to those already on order for Wol- 
stanton Colliery. Each winder consists basically of 
a 3,300-h.p., 20-pole d.c. motor which is overhung 
from the winder pulley shaft. The associated motor- 
generator set comprises a 2,400-kW generator 
driven at 500 r.p.m. by a 3,000-h.p. slip-ring induc- 
tion motor. Closed-loop control and winder protec- 
tive equipment are also included. All the winders 
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are designed for operation on the cage-and-counter- 
weight principle to a maximum depth of 3,900 ft., 
although individual duties differ slightly. The 
original order covered two mineral winders for 
Wolstanton No. 3; the new order is for service 
shaft winders to wind men and materials in addition 
to coal. One winder will be installed at Wolstanton 
No. 2, one at—Heath No. 1, and two at Florence. 
The mechanical equipment is to be made by 
Vickers-Armstrongs (Engineers), Ltd. 

General Electric Co., Ltd., of Magnet House, 
Kingsway, London, W.C. 2, have received an order 
for a winding engine for Cortonwood Colliery (No. 1 
Shaft), in the North-Eastern Division of the N.C.B., 
comprising a double-drum single-clutch winder, 
with drums 16 ft. in diameter by 6 ft. 6 in. wide, 
driven through reduction gears by a 3-3-kV a.c. 
motor of 2,000h.p. at a maximum speed of 
356 r.p.m. When completed the equipment will 
raise coal from a depth of 1,740 ft. and give a 
lifting capacity of 336 tons an hour. It will also 
serve to lift men to the surface from three levels. 
The winding engine will incorporate the latest type 
of G.E.C. dynamic braking and will have mechanical 
brakes of the company’s air—oil. rapid pressure- 
operated type. They state in a separate announce- 
ment that the largest swing hammer mill ever to be 
designed and built in Britain has been ordered by 
the Quarry of Adelaide Cement Co., Ltd., of South 
Australia. Already under construction at the 
company’s engineering works at Erith, Kent, it is 
a Dixie non-clog hammer mill, 72 in. in diameter 
and 60 in. wide and weighs 70 tons. The main 
driving motor of 650 h.p. is being supplied by the 
electrical engineering works at Witton, Birmingham. 
Of fabricated steel construction the mill will be used 
for crushing a sticky argillaceous limestone con- 
taining lumps up to 48 in. at the rate of 350 tons 
per hour, breaking it all down to lin. in one 
operation. 





John Ingham and Sons, Ltd., of Middlestown, 
Wakefield, draw attention to their track brake 
and man-riding car with hydraulic suspension, a 
number of which have been supplied to the N.C.B. 
A man-riding train consists of a master car complete 
with a balanced ‘‘ Automat’’ governor for each 
direction of incline and any required number of 
brake cars. In the event of overspeed the centrifugal 
governor comes into operation and causes all 
brakes on the cars to function in sequence. The 
illustration shows the salient features of the master 
car, the index being as follows: A, Chain-driven 
balanced centrifugal type overspeed governor; B, 
centrally disposed ‘‘ extra length’’ track brakes, 
cushioned chassis ; C, easily-renewable fabric brake 
linings on detachable mountings; D, hydraulic 
power pack suspension control with rubber dampers ; 
E, built-in hydraulic master pump and release valve 
unit; F, precision-bearing wheel sets running in 
horn guides acting under damper control; G, 
integral ‘‘ Fastlock ”’ rope clip at centre arranged to 
travel curves; H, hydraulic pressure and return 
oil pipes giving positive sequence brake operation 
to next car; J, manual “‘extra emergency ’”’ brake 
control. Each car is held in suspension by four 
combined hydraulic jack ram and Neoprene rubber 
shock damping units situated over the axle boxes 
and this suspension system runs throughout the 
train on a simple pressure and return principle 
through steel pipes in each car, with car to car 
connexions through flexible hoses fitted with self- 
sealing couplers. There is ample running clearance 
between the brake shoes and the rails. 

Fluidrive Engineering Co., Ltd., of Worton Road, 
Isleworth, Middx., in the November issue of 
Fluidrive News make reference with illustrations 
to Fluidrive rope haulages and conveyors for use 
underground. They state that considerable ex- 
perience has now been gained in service with the 
combination of squirrel-cage motors and Vulcan- 
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Sinclair fluid couplings in the driving of underground 
haulages of various types and also with cable belt 
conveyors, where the transmission requirements are 
broadly similar. One example is a man-riding 
haulage at a Yorkshire colliery. Originally the 
haulage was driven by a slip-ring motor but more 
recently the drive unit was converted by the 
engineering staff of No. 8 Area N.C.B. to a squirrel- 
cage motor and size 23 scoop-control fluid coupling, 
type SCR.4, the 3,300-V motor being rated at 
110 h.p. at 980 r.p.m. Eight man-riding cars can 
each carry 12 men, the length of the track, which is 
generally level, being 5,290 ft. It does, however, 
have a change of direction involving a curve of 
100-ft. ‘radius, necessitating a reduction in speed 
which is provided by the fluid coupling. At the 
same colliery a similar endless-rope man-riding 
haulage is in operation, the squirrel-cage motor 
being rated at 175 h.p. at 980 r.p.m. and driving 
through a size 26 scoop-control fluid coupling. In 
this case the track is 1,620 ft. in length, of which 
1,080 ft. have a gradient of 1 in 3 against the load. 
Five man-riding cars, each carrying 12 men, are 
hauled. Another example is at a colliery of the 
West Midlands Division where a materials endless 
rope type haulage runs at 14 m.p.h. and has a 
capacity of 400 tons a day with a track length of 
750 yd. and an adverse gradient of 1 in 9. The 
motor rating is 150 h.p. at 485 r.p.m. and the scoop- 
control fluid coupling is a size 36 type SCR.4. The 
motor runs continuously 24 hours a day, the 20 
starts and stops an hour being a principal duty of 
the fluid coupling. As with the previously described 
haulages, the scoop-control fluid couplings have 
diaphragm quick emptying valves, whose function 
is rapidly to transfer the oil from the working circuit 
into the rotating reservoir. A typical example of 
the drive head of an underground cable belt rope- 
driven conveyor is that at Bestwood Colliery, No. 6 
Area. The length of the conveyor is 7,500 ft. with 
an adverse gradient of 1 in 37 and its capacity is 
600 tons an hour, the 42-in. belt running at 350 ft. a 
minute. The motor, which is fully flameproof, is 
rated at 300 h.p. at 740 r.p.m. and drives through a 
size 36 scoop-control fluid coupling type SCR.4. A 
typical duty requirement involves 80 starts and 
stops in two consecutive shifts, totalling 16 hours 
and this is well catered for by the fluid coupling. 


English Electric Activities in 1958 


The English Electric Co., Ltd., of Stafford, issue 
their usual annual notes from which some extracts 
follow :— 


Mining Equipment.—Important orders received 
for winding equipments during 1958 have originated 
from South Africa. Three 4,970-h.p. (r.m.s.) and 
one 4,820-h.p. (r.m.s.) twin-motor Ward-Leonard 
double-drum skip winders with rope speeds of 
3,000 ft.-min. are among the orders placed by 
mining houses in the Union. Each of the four equip- 
ments will be equipped for push-button automatic 
operation in addition to supervisery manual control 
from the winder house control desk. The winder 
motor speed is to be 500 r.p.m. in all cases. All main 
machines are to be duct ventilated but will have 
sufficient capacity to be capable of operation on 
the principal duty with natural ventilation. 

A mercury-arc converter-fed winder is also in 
hand for underground installation in South Africa. 
One of the first converter-fed winders to be ordered 
for the Union, it will consist of a 1,800-h.p. (r.m.s.) 


375-r.p.m. d.c. laminated-frame motor fed by four 
converters connected for 12-phase operation. The 
rope speed will be 2,020 ft.-min. Since the ability 
of a mercury-are converter to carry peak currents 
after long idle periods is dependent on the tempera- 
ture of the tank each of the converter cubicles will 
be provided with temperature control equipment. 
The field reversal system is being adopted and the 
double-drum cage winder will be provided with 
supervisory manual control from a control desk. 
As compared with a Ward-Leonard winder an 
underground converter-fed winder requires less 
excavation and has much lower standstill losses. 
These factors, in addition to the elimination of the 
main machines of the motor-generator set, render 
converter-fed underground winders an attractive 
economic proposition. An 1,800-h.p. (r.m.s.) 500- 
r.p.m. twin-motor converter-fed winder has also 
been ordered by the N.C.B. This skip winder will be 
of the ground-mounted two-rope friction type with 
a rope speed of 1,880 ft.-min. The field reversal 
system will be employed, the magnet frames of the 
winder motors being laminated. Twelve-phase 
operation is being adopted and the temperature- 
controlled converters will be coupled to the two 
series-connected motor armatures. 

In April, 1958, the potential use of mercury-arc 
converters for reversing drives was demonstrated 
to many home and overseas engineers in the com- 
pany’s Stafford Works by simulating typical cyclic 
loadings of drum winders of the order of 900 h.p. 
(r.m.s.) and friction winders up to approximately 
1,500 h.p. (r.m.s.). Both field and armature reversal 
systems of control were in operation. 

Over 20 winders were commissioned during the 
year at collieries in Great Britain. Among these was 
the third example of a four-rope tower-type friction 
winder driven by a 2,000-h.p. (r.m.s.) 73-r.p.m. 
single overhung motor. This four-level three-deck 
cage and counterweight equipment is operated 
semi-automatically for coal winding and by remote 
manual control from the control desk at the pithead 
for all other duties. 

Electric Drives—General.—Activity during 1958 
has covered a wide range of applications for all 
classes of rotating electrical machines. These 
applications include drives for industrial loads such 
as pumps, fans, and compressors ; power station 
auxiliary motors; specialized drives to suit the 
needs of particular processes, and_ electrical 
equipment associated with research and large test 
projects. Many orders have been received for a.c. 
motors driving such typical loads as large ventilating 
fans, mine drainage pumps, and sinter fans. Several 
contracts of this kind have been completed during 
the year. Users of electric motors have shown an 
increased appreciation of totally enclosed fan-cooled 
machines and ventilated motors which have frame 
sizes and dimensions in accordance with British 
Standards. Although the new range of the company’s 
ventilated motors was only introduced about a year 
ago many thousands are now installed and are 
giving satisfactory service. Large numbers of 
totally-enclosed fan-cooled motors have been 
supplied, among which are many for the N.C.B. for 
washery plants. One of these installations includes 
66 machines ranging from 1 to 2c0 h.p. 

Mercury-Arc Converters—The year has seen 
further progress in widening the fields of application 
of mercury-arc converter equipments. A full-scale 
demonstration of the techniques in the use of these 
converters for the control of large d.c. motors was 
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held in the company’s Stafford Works early in the 
year. Orders for both rolling mill and mine winder 
equipments incorporating mercury-arc converters 
have already been received. The first large under- 
ground, overhead wire, mine traction systems in the 
United Kingdom are now in service; 250-volt 
locomotives are used and the d.c. supplies are 
provided by the company’s steel-tank rectifiers. 
The systems are in the Silverwood Colliery of the 
N.C.B. and the Thistleton ironstone mine of 
Stewarts and Lloyds (Minerals), Ltd. 

Diesel Engines.—During the year many important 
export orders were obtained, notable among them 
being a number of dollar orders including ten 
1,061-kW diesel alternator sets for installation 
in Thailand, one 1,440-kW set for Bermuda, and 
three 800-kW sets for Brazil. Other orders for 
export included six 1,037-kW generating sets for 
India, six 375-kW dual fuel sets for West Pakistan, 
three 1,070-kW sets for Australia, and the electrifica- 
tion by diesel power of Pemba Island off the East 
African coast. Diesel generating plant has been 
commissioned in many parts of the, world—such as, 
Angola, where five 525-kW sets were delivered and 
installed in record time, the Persian Gulf where the 
diesel engines are employed on deep drilling for oil, 
and in America where ten 1,103-kW sets have been 
supplied for the Glen Canyon Dam Project. 

Gas Turbines.—The company’s EM27 gas turbine 
has continued in regular production through the 
year and arrangements have now been made for 
batch production of a larger unit known as the 
EM85. This is an open-cycle two-shaft turbine 
rated at 8,000 h.p. at 80° F. ambient and 14-7 p.s.i. 
absolute. The nominal turbine inlet temperature 
is 790° C. and the cycle pressure ratio just over 6: 1. 
All stages of the compressor are axial and only one 
combustion chamber is used. The compressor and 
output turbines are mechanically separate and have 
two axial stages each. A large proportion of these 
turbines are destined for the oil industry where they 
will play important roles both at home and overseas 
in the production and refining of crude oil. In two 
separate cases the company is equipping multi-unit 
gas turbine generating stations at overseas oilfields, 
the fuel being natural gas. 


RECENT PATENTS PUBLISHED 


vw copy of the specification of the patents mentioned in 
this column can be obtained by sending 3s. 6d. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


2,933 and 16,407 of 1954 (805,191-2) and 12,374 
and 32,322 of 1945 (806,001 and 806,031). IMPERIAL 
CHEMICAL INDUSTRIES, LTpD., and others. Produc- 
tion of uranium. 

1,829 of 1954 (804,211). British IRON AND 
STEEL RESEARCH ASSOCIATION. Measurement of 
the flow rate of powdery materials. 

10,544 of 1954 (805,439). ae 
Sintering powdered materials. 

31,124 of 1955 (805,938). UNITED STEEL Com- 
PANIES, Ltp. Sintering of ores. 

36,749 of 1955 (805,701). Stmon-CaRveEs, LTD. 
Control of froth flotation plant. 

20,448 of 1956 (805,745). PreRMutTiIT Co., Ltp. 
Recovery of uranium by ion exchange. 


17,283 of 1957 (805,730). UNIoN CARBIDE 


SoMoGYI. 


CORPORATION. 
titanium. 

17,371 of 1957 (805,438). M. H. A. TIKKANEN. 
Method for obtaining a concentrate of titanium 
dioxide and a concentrate containing metallic iron 
from materials containing titanium and iron. 

25,399 of 1957 (806,470). NEw JERSEY ZINC Co. 
Production of titanium. 


Process for the production of 





NEW BOOKS, PAMPHLETS, ETC. 


pep Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 


Economics for the Mineral Engineer. 
PRYOR. Cloth, octavo, 254 
Price 35s. London : 


Mechanical Properties of Non-Metallic Brittle 
Materials : Proceedings of the 1958 London Con- 
ference organized by the Mining Research Establish- 
ment of the National Coal Board in Consultation 
with the Building Research Station (D.S.I.R.). 
Edited by W. H. Watton. Cloth, octavo, 492 
pages, illustrated. Price 90s. London: Butter- 
worth Scientific Publications and New York: 
Interscience Publishers Inc. 


The Geology of the Midlothian Coalfield : Memoir 
of the Geological Survey, Scotland. By W. TuLLocx# 
and H.S. Watton. Cloth boards, octavo, 157 pages, 
illustrated. Price 21s. London: H.M. Stationery 
Office. 


Ontario: Map No. 1958A, Index showing maps 
published by the Ontario Department of Mines, 
1891-1958. Scale 1 in. to 20 miles. 


Nyasaland Protectorate: The Geology of the 
Port Herald Area. Nyasaland Geol. Survey Bulletin 
No. 9. By K. BLOOMFIELD. Paper boards, 76 pages, 
illustrated. Price 10s. 6d. Zomba: Government 
Press. 


By E. J. 
pages, illustrated. 
Pergamon Press, Ltd. 


Tanganyika: Annual Report, Department of 
Mines, 1957. Paper covers, 50 pages. Price Shs. 5/-. 
Dar es Salaam : Government Printer. 

Kenya: Mines and Geological Dept. Annual 
Report, 1957. Paper covers, 17 pages. Price 
Shs. 2/50. Nairobi : Government Printer. 

Somaliland Protectorate : Geological Survey Dept. 
Report, April, 1957—March, 1958. Paper covers, 
18 pages. Price Shs. 2/-. London: Crown Agents 
for Oversea Governments and Administrations. 

New South Wales : Dept. of Mines Annual Report, 
1956. Paper folio, 89 pages. Price 7s. 6d. Sydney : 
Government Printer. 

Economic Geology of the Darwin Quadrangle, 
Inyo County, California : Calif. Div. Mines Special 
Report 51. By W. E. Hatt and E. M. MacKeEveTt. 
Paper covers, quarto, 73 pages, illustrated, with 
map. Price $2:50. San Francisco: Division of 
Mines. 

United States: Publications of the Geological 
Survey, May, 1958. Paper covers, 455 pages. 
Washington : U.S. Government Printing Office. 

Transvaal and Orange Free State Chamber of 
Mines: 68th Annual Report, 1957. Paper boards, 
95 pages. Johannesburg : Chamber of Mines. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 


Development, Mineral: Mines, Smal. Pro- 
specting, Exploring, and Developing the Small 
Mine. Calif. Div. Mines Miner. Inform. Service, 
Dec., 1958. 


Iron, Canada: Resources, Western. Iron Ore and 
Other Raw-Material Sources for a Primary Iron and 
Steel Industry in Western Canada. T. H. JANEs, 
Canad. Min. Res. Div. Miner. Inform. Bull. 
MR 28. ' 


Lead, Price: Production Control. A Ten-Year 
Study of Lead Shows Need for Production Control. 
K. W. GREEN, Engg. Min. J., Dec., 1958. 


Mining, Australia: Survey, 50-Year. Golden 
Anniversary Number. Chem. Engg. Min. Rev. 
(Melbourne), Oct. 15, 1958. 

Production, Canada: Asbestos, Quebec. Asarco 


Opens New Mine and Plant in Quebec. Min. World 
(San Francisco), Dec., 1958. 


Production, Canada: Salicake, Saskatchewan. 
Manufacture and Uses of Saskatchewan Saltcake. 
G. F. MILLER, Canad. Min. Metall. Bull., Nov., 1958. 


Production, Canada: Uvanium, Survey. Toward 
Nuclear Power: The Uranium Story. Precambrian, 
Nov., 1958. 


Production, China: Asbestos, Review. Charac- 
teristics of Chinese Asbestos and Its Production. 
Sun Y1-Minc, Canad. Min. J., Dec., 1958. 


Reserves, Ore : Calculations, Estimation. How to 
Estimate Ore Reserves. H. J. Wor, Engg. Min. J., 
Dec., 1958. 


Resources, India: Clay-Shale, Bihar. Clay- 
Shale Deposits Suitable for Use in the Manufacture 
of Cement at Sindri, Manbhum. D. R. S. Menta, 
Bull. Geol. Surv. Ind. (Series A), No. 13. 


Review. 
THE MINING 


*Resources, Pakistan: Development, 
Mineral Exploration in Pakistan. 
MaGaZINE, Jan., 1959. 


*Resources, Pegmatite : Valuation, Exploitation. 
Economic Problems and Pegmatite Minerals. W. E. 
SINCLAIR, THE MINING MaGazINE, Jan., 1959. 


Geology 


*Bankets, Witwatersrand : Ovigin, Review. Gold 
and Uranium in the Witwatersrand Bankets. V. L. 
Bosazza, THE MINING MaGazINE, Jan., 1959. 


Economic, Eire : Lead-Zinc, Sligo. 
Lead-Zinc Mine. 
Engg., Jan., 1959. 


Abbeytown 
W. W. VarRvILL, Mine, Quarry 
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+ Article digested in the MaGazINneE. 


Economic, India: Limestone, Orissa. Limestone 
and Dolomite Deposits in Gangpur, Sundargarh 
District. S. NARAYANASWAMY and others, Bull. 
Geol. Surv. Ind. (Series A), No. 12. 


Economic, India: Manganese, Rajasthan. The 
Manganese-Ore Deposits in Udaipur and Banswara. 
B. C. Roy, Bull. Geol. Surv. Ind. (Series A), No. 14. 


Economic, United States: Mineral, Kansas. 
Geology and Construction-Material Resources of 
Morris County. M. R. Mupce and others, U.S. 
Geol. Surv. Bull. 1060-A. 


Economic, United States: Mineral, Nevada. 
Geology of Majuba Hill, Pershing County. A. F. 
TritEs, R. H. THurston, U.S. Geol. Surv. Bull. 
1046-1. 


Economic, United States: Uvanium, Alaska. 
Reconnaissance for Radioactive Deposits in South- 
Eastern Alaska, 1952. J. R. Houston and others, 
U.S. Geol. Surv. Bull. 1058-A. 


Mineralogy, Columbium: Niocalite, Quebec. The 
Composition and Crystallography of Niocalite. 
E. H. NickKeELt and others, Canad. Min. Branch 
Report, R. 26. 


Survey, Geochemical : Copper, Northern Rhodesia. 
Geochemical Drainage Reconnaissance for Copper 
in Northern Rhodesia. J. S. WEBB, J. S. Tooms, 
Bull. Instn. Min. Metall., Jan., 1959. 


Metallurgy 
Lead, Refining: Rate, Drossing. Effect of 
Antimony on the Drossing Rate of Lead. J. E. A. 


GoopvEN, Bull. Instn. Min. Metall., Jan., 1959. 
Uranium, South Africa: Tyveatment, Concentrate. 


The Final Treatment of Uranium Concentrates in 
South Africa. P. Horz, Canad. Min. J., Nov., 1958. 


Machines, Materials 


Width, Choice. Choice of 
THE MINING MAGAZINE, 


*Belts, Conveyor : 
Conveyor-Belt Widths. 
Jan., 1959. 


*Molybdenum, History : Properties, Uses. Versa- 
tile Molybdenum. M. ScHoFIELD, THE MINING 
MaGazZINE, Jan., 1959. 


Muds, Drilling: Systems, Uninhibited. Mecha- 
nization of Thinner Action in Inhibited Muds. 
W. E. Browninc, Canad. Min. Metall. Bull., 
Nov., 1958. 
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Pipes, Hardened : Stowing, Pneumatic. Hardened 
Steel Pipes for Pneumatic Stowing. Inform. Bull. 
N.C.B. No. 58/201. 


Ploughs, Coal: Design, 
Ploughs and Their Application. P. 
Coll. Engg., Jan., 1959. 


A pplication. Coal 
WILLIAMS, 


+Protection, Corrosion : 
Non-Metallic Coatings for Corrosion 
W. N. B. ArMstTRONG, Canad. Min. Metall. 
Nov., 1958. 


Coatings, Non-Metallic. 
Protection. 


Bull., 


Resistance, Abrasion : Alloys, Choice. A Range of 
Alloys to Combat Abrasion, Corrosion, and Heat. 
H. G. Howe t, S. Afr. Mech. Eng., Nov., 1958. 


Supports, Tunnel: Aluminium, Canada. Alu- 
minium Protects Mine Arch. Canad. Min. J., Nov., 
1958. 


Mining 
Historical. 
CS a 


Historical 
SEN, THE 


*Bolting, Roof: Review, 
Development of Strata Bolting. 
MINING MAGAZINE, Jan., 1959. 


Breaking, Blasting: Nitrate, Canada. Develop- 
ments in Ammonium Nitrate Blasting by Iron Ore 
Company. H. E. Farnam, Canad. Min._J., Dec., 
1958. 


Breaking, Coal : 
Ploughs and Their Application. 
Engg., Jan., 1959. 


Coal, South Africa: Borer, Continuous. Con- 
tinuous Borer Operation at Coalbrook North 
Colliery. W. W. S. Lorimer, J. S. Afr. Inst. Min. 
Metall., Nov., 1958. 


Applications, Ploughing. Coal 
P. WILLIAMs, Coll, 


Communications, Shaft: System, Signalling. 
Slack Cable and Cage-to-Hoist (Sigaphone) Signalling 
System. H. VAN BentHum, H. A. McKENZIE, 
Canad. Min. J., Dec., 1958. 


Communications, Underground : Telephone, Dial. 
Dial Telephone Underground. Canad. Min. J., 
Nov., 1958. 


+Diamonds, South-West Africa : Methods, Survey. 
Mining Procedure and Method at the Consolidated 
Diamond Mines of South-West Africa, Ltd. S. W. 
DeEvLIn, J. S. Afr. Inst. Min. Metall., Nov., 1958. 


General, Sweden: Jvon, Kiruna. How to Crush 
and Hoist 4,000 Tons Per Hour. <A. W. KJELAARD, 
Min. World (San Francisco), Dec., 1958. 


+General, United States: Copper, Washington. 
Mining Methods and Costs at the Holden Mine, 
Chelau Division, Howe Sound Co. J. R. 
McWIzu1aMs, Inform. Circ. U.S. Bur. Min. 7870. 


Hazards, Coal: Fives, Control. Coal-Mine 
Fires—I. H. DoNEGAN, Coll. Engg., Jan., 1959. 


Movements, Ground : Observation, Surface. Obser- 
vations of Surface Movements and Their Theoretical 
Interpretation—I. S. KNoTHE, Coll. Engg., Jan., 
1959. 


Preparation, Canada : Uvanium, Algoma. Algom- 
Nordic—Development to Production. ne 
AIRTH, E. R. Orson, Canad. Min. Metall. Buill., 
Nov., 1958. 


MINING MAGAZINE 


Safety, Hoisting: Tests, Canada. Free Fall 
Testing of Mine Hoisting Conveyances in Ontario, 
T. J. Baker, Canad. Min. J., Nov., 1958. 


Sinking, Shaft: Mucker, Mechanical. Shattuck 
Denn Sinks Bardon Shaft 16-3 ft. Per Day With 
New Jumbo and Cryderman Mucker. Engg. Min. J., 
Dec., 1958; Min. World (San Francisco), Dec., 
1958. 


Sinking, Shaft : Uvanium, Canada. Shaft Sinking 
at Stanleigh Uranium Mine. L. C. HARPER, Canad. 
Min. J., Nov., 1958. 


Stowing, Pneumatic : 
Steel Pipes for Pneumatic Stowing. 
N.C.B. No. 58/201. 


Pipes, Steel. Hardened 
Inform. Bull. 


Studies, Rock : Fracture, Extent. The Determina- 
tion of the Extent of Fracture of Rock Faces by 
Sonic Means. M. E. SZENDREI, J. P. A. LOCHNER, 


J. S. Afr. Inst. Min. Metall., Nov., 1958. 


Support, Ground: Bumps, Coalmine. A Seismic 
Investigation of Mine Bumps in the Crowsnest Pass 
Coalfield. W. G. MILne, W. R. H. Wuite, Canad, 
Min. Metall. Bull., Nov., 1958. 


Support, Ground : Rockbursts, Research. Planning 
and Research Necessitated by Rockbursts in an 
Underground Shaft. W. R. Cow in, E. DE St. Q. 
Isaacson, K.G.F. Min. Met. Soc. Bull. No. 89; 
Mine, Quarry Engg., Jan., 1959. 


Support, Ground : Studies, Stress. Ground Stress 
Studies in Coal Mines of Western Canada—A Pro- 
gress Report. A. Brown and others, Canad. Min. 
Metall. Bull., Nov., 1958. 


Valuation, Ore: Reserves, Calculation. How to 
Estimate Ore Reserves. H. J. Wor, Engg. Min. J., 
Dec., 1958. 


Welfare, Peru: Cerro de Pasco, Study. Cerro de 
Pasco’s Medical Division Charts Way to Better 
Health. Engg. Min. J., Dec., 1958. 


Ore-Dressing 


Crushing, Bauxite: Ove, Sticky. Hammer Mills 
Handle Sticky Bauxite. Engg. Min. J., Dec., 1958. 


Electrostatic, Iron: 
How High Tension 
Recovers Iron Ore. R. E. 
Min. J., Dec., 1958. 


Technique, High-Tension, 
Electrostatic Separation 
BARTHELEMY, Engg. 


Filtration, United States: Pulp, Slimy. How 
White Pine Filters Fine, Slimy Copper Pulp. Engg. 
Min. J., Dec., 1958. 


*General, United Kingdom: Tin, Cornwall. 
South Crofty Mill. THE MINING MaGazZINE, Jan., 
1959. 


Gravity, Sink-Float : 
Media in Australian Washer. F. 
Coil. Engg., Jan., 1959. 


Coal, Australia. Dense 
*. T. C. DouGuty, 


Performance, Screen : 
to Reduce Screen Blinding. J. E. 
Min. J., Dec., 1958. 


Blinding, Prevention. How 
FINK, Engg. 
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